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POJIb CITAIKOBOI CXWJIBHOCTI (IIOJIIMOP®HUX MAPKEPIB
I'EHIB IVIYTATIOH-S-TPAHC®EPA3, KATAJIA3WA,
EHIOTEIIAJIbHOI CUHTA3U OKCHULY A30TY) TA IEAKUX
HECITPUATINBUX YUHHUKIB JOBKLJIJIA Y BUHUKHEHHI
BPOHXOOBCTPYKTMBHOI ITATOJIOIII Y IITEM, MEIIIKAHIIIB
PAJIIOAKTUBHO 3AGPYIHEHUX TEPUTOPIN

MeTta po60oTu: y3aranbHeHHs pe3ynbTatie GaraTopiuHUX JOCNigKeHb aBTOpaMu BNAUBY nonimMopdi3my reHis, wo Ko-
AyoTb hepmeHTH GioTpaHcdhopmalii kceHobioTukis (GSTT1, GSTM1, GSTPT), aHTuokcupaHTHoro 3axucty (C-262T reHa
KaTtanasu), eHgoTenianbHy CUHTA3y okcupy asoty (4a/4b VNTR-nonimopdism reHa eNOS), Ta fefKUX YNHHUKIB HABKO-
JIMWHBOTO CEPEAOBUILA HA BUHUKHEHHS OPOHXO0OCTPYKTUBHUX MOPYLIEHb i PO3BUTOK BPOHXianbHOT acTMU y AiTei,
MelKaHuis P3T.
Marepianu Ta metogu. 06CTEXEHT LiTH WKINLHOTO BiKy — MELWKAHLi pagioakTUBHO 3abpyaHeHux Teputopiii (P3T), ki
He Manu KNiHIYHUX 03HAK natonorii opraHiB guxaHHa. JeneuitHuit nonimopdism C-262T reHa KaTtanasu, reHis ry-
TaTioH-S-TpaHcdepas GSTT1, GSTM1, GSTP1 Ta nonimopdi3m y 4-my iHTpoHi (4a/4b) rena eNOS pocnipxysanu B Mone-
KyNnApHO-reHeTUYHin nabopatopii [epxaBHoro 3aknagy «PedepeHT-ueHTp 3 MonekynsapHoi giarHoctuku MO3 Yk-
paiHu». MonekynsapHO-reHeTUYHi LOCNiIIKEHHA NPOBOAMAM WAAXOM nosimepasHoi naHutorosoi peakuii (MJIP).
JocnigxeHHs BEHTUAALIAHOT CNPOMOXHOCTI NereHiB NpoBOAWMAM METOAOM KOMN'toTepHOT crnipomeTpii 3a faHMMK
aHanisy nemi «noTik—06'eM». [1NA BUABNEHHA PaHHIX 3MiH BEHTUAALiAHOT CNPOMOXHOCTI fiereHiB — 6poHxianbHoOT
rineppeakTMBHOCTI BUKOPUCTOBYBaNM hapMaKonoriyHy iHransauinHy npoby 3 6pOHXOpPO3WMPIOBaNbHUM NpenapaToM,
Lo BMNIMBAE HA [3,-afipeHepriyHi peLenTopu NnereHis.
Pe3synbtatn Ta BUCHOBKU. OfHMM 3 NPOBigHMX MexaHi3MiB, 3aBAsKM AKOMY BifOyBa€TbCA peanisauis cnafkoBoi
CXUIBHOCTI B OpOHXianbHy acTMy y fiTei, mewkaHruiB P3T, € nonimopthi3m neBHUX reHiB myTaTioH-S-TpaHcdepasu, Ka-
Tanasu, eHJoTenianbHOi CUHTa3n okcuay asoTy. Ipu Takux nonimopdHUx BapiaHTax reHis GST npofyKytoTbes i30¢hop-
MU pepMeHTIB 3i 3HUKEHO AaKTUBHICTIO, O 0OMEXYE iXHIO CMPOMOXHICTb J0 eeKTUBHOT HeNTpani3aLii BinbHUX pa-
AMKanie, AKi YTBOPIOKOTLCA B HAIMIWKOBIA KiNbKOCTI MpU aKTWBAUii npoueciB BiNbHOPAaAMKANbHOrO OKUCNEHHS
BHACNiA0OK NOCTIHOrO HaAXOMKEHHS [0 OpraHi3my AiTell paaioHyKnigiB 3 TpUBanuMM nepiofom Hanieposnagy. BusHa-
YeHi HeCMpPUATAUBI YNHHUKK, WO NMiABULLYIOTb PUUK PO3BUTKY GPOHXOOOCTPYKTUBHUX MOPYLIEHb Ta WMOBIPHICTb iX
peanisauii y Bumnagi 6poHxianbHoi acTMu y AiTeit — mewkaHuiB P3T. BcTaHoBNEHO, WO cepea HUX MPOBifHY posib
Bifiirpae cnafkoBa CXUbHICTb A0 LbOro 3aXBOPIOBAHHA. 3 6OKY AUTUHU TaKMMMW HEFaTUBHUMK YUHHUKAMU BUABUIUCS
HECNPUATIMBI YMOBM BHYTPilHbOYTPOOHOTO PO3BMUTKY, HasBHICTb 03HAK eKCyaaTUBHO-KaTapanbHOro fiatesy, NposBiB
aneprii Ta YacTUx pecnipaTopHUX 3axXBOPIOBaHb 3 NEPLIMX MiCALIB KUTTA.
KnioyoBi cnoBa: fiTn, pafioakTMBHO 3a0pynHeHi TepUTOPii, YAHHUKM PU3UKY, OPOHXianbHA acTMa, NoniMopdi3m reHis
rnyTaTioH-S-TpaHcdepas, KaTtanasu, eHaoTeNnianbHoi CMHTa3n OKCUAy a3oTy.
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THE ROLE OF HEREDITARY PREDISPOSITION (POLYMORPHIC
MARKERS OF GLUTATHIONE-S-TRANSFERASE, CATALASE,
ENDOTHELIAL NITROGEN OXIDE SYNTHASE GENES) AND SOME
ADVERSE ENVIRONMENTAL FACTORS IN THE DEVELOPMENT OF
BRONCHO-OBSTRUCTIVE PATHOLOGY IN CHILDREN LIVING IN
RADIOACTIVELY CONTAMINATED AREAS

Objective: summarizing the results of many years of research by the authors on the influence of gene polymor-
phisms encoding xenobiotic biotransformation enzymes (GSTT1, GSTM1, GSTP1), antioxidant protection (C-262T of the
catalase gene), endothelial nitric oxide synthase (4a/4b VNTR polymorphism of the eNOS gene), and some environ-
mental factors on the occurrence of broncho-obstructive disorders and the development of bronchial asthma in chil-
dren, residents of radioactively contaminated areas.
Materials and methods. The examined school-aged children were residents of radioactively RCA who had no clinical
signs of respiratory pathology. Deletion polymorphism of catalase gene (CAT C-2627), polymorphism of glutathione-S-
transferase gene (GSTT1, GSTM1, GSTP1) and the polymorphism in the 4™ intron (4a/4b) of the eNOS gene were stud-
ied in the molecular genetics laboratory of the State Institution «Reference Center for Molecular Diagnostics of Public
Health Ministry of Ukraine». Molecular genetic studies were performed by polymerase chain reaction. The study of the
ventilation lung capacity was carried out by the method of computer spirometry based on the data of the «flow-vol-
ume» loop analysis. A pharmacological inhalation test with a bronchodilator drug which affects the .-adrenergic
receptors of the lungs was used to detect early changes in the ventilatory lung capacity — bronchial hyperreactivity.
Results and conclusions. One of the leading mechanisms, due to which the implementation of hereditary predispo-
sition to bronchial asthma in children living in radioactively contaminated areas is the polymorphism of certain
genes of glutathione-S-transferase, catalase, endothelial nitric oxide synthase. With such polymorphic variants of
the GST genes, isoforms of enzymes with reduced activity are produced, which limits their ability to effectively neu-
tralize free radicals, which are formed in excess when free radical oxidation processes are activated due to the con-
stant intake of radionuclides with a long half-life into the body of children. Unfavorable factors that increase the
risk of developing broncho-obstructive disorders and the likelihood of their implementation in the form of bronchial
asthma in children, residents of radioactively contaminated areas, have been identified. It has been established that
among them the leading role is played by hereditary predisposition to this disease. On the part of the child, such
negative factors were unfavorable conditions of intrauterine development, the presence of signs of exudative-
catarrhal diathesis, manifestations of allergies and frequent respiratory diseases from the first months of life.
Key words: children, radioactively contaminated areas, risk factors, bronchial asthma, polymorphism of glutathione-
S-transferase, catalase, and endothelial nitric oxide synthase genes.
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BCTYII INTRODUCTION

Hatenep BcTaHOBJIEHO, 1110 €TioNOTis i matoreHe3 OpoH- It has now been established that the etiology and the
XOOOCTPYKTMBHMX 3aXBOPIOBaHb BM3HAYaAIOThCI cKian-  pathogenesis of broncho-obstructive diseases are
HOIO B3aEMOJIi€I0 TEHETUYHUX 0CcO0aMBOCTel i Hecripu-  determined by the complex interaction of genetic
STJIMBUX YMHHUKIB HaBKOJUIIHbOro cepeaoBuina. Cy-  characteristics and adverse environmental factors.

P« Victor M. Zyhalo, e-mail: viktor.zygalo@ukr.net
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YacHi MOCHiIXEHHSI BCe OLUTbIIEe 30CEPEIKYIOThCS Ha
BUBUYCHHI MOJIEKYJISIPHUX i TEHSTUYHUX OCHOB CIHa-
KOBOI CXWJILHOCTI Ta TOJISITalOTh Y BU3HAY€HHI PoOi
TMEBHUX TeHiB i (PepMEHTIB, KOJOBAaHUX HUMMU, B ITaTO-
reHe3i OPOHXOOOCTPYKTUBHMX 3aXBOpIOBaHb [1—4].

Peaxiiiss opraniamy KO>KHOI KOHKPETHOI JIIOAUHU Ha
BIUIMB JTOBKIiJUISI CYTTEBO 3aJI€KUTh BiJl FEHETUYHO Jie-
TepMiHOBAaHMX OCOOJMBOCTel (PYHKLiIOHYBaHHS dep-
MEHTHUX CHUCTEM, Cepell SIKMX 3Ha4Ha POJIib HAJICXKUTh
eHsumam Il ¢pas3u merokcukalii kceHoOioTuKiB. Tak,
rnyrarioH-S-tpaHcdepasn (GSTs) — Benmka rpyra
depmMmeHTIB, SKi Oe3mocepelHbO 3ajydyeHi A0 Apyroi
(asu OGioTpaHchopMallii, XapaKTepu3ylOThCs ILIMPO-
KOI0 CyOCTpaTHOIO crieM(iyHICTIO i 31aTHICTIO 10 Me-
Tabodi3My 0araTboXx pe4yoBUH. BigMiHHOCTI B CTpyK-
Typi i3opepmenTiB GST nmpu3BoAsATH A0 Pi3HOI 31aT-
HOCTi MeTa0o0JTi3yBaTu KCEHOOIOTUKM Ta MMPOAYKTH OK-
cunatuBHoro ctpecy (OC). Ile oOymoBiIO€E pi3zHMIA
CTYIIiHb CXWJIbHOCTI KOXHOI OKpeMOi 0coO0U OO0 BU-
HUKHEHHS MYJIbTU(aAKTOpiaIbHUX 3aXBOPIOBaHb, 30K-
peMa MaToJIorii OpraHiB IUXaHHs, (PaKTUYHO BU3HAYA-
[04M iHAMBiAyalbHY CTiKiCTb 00 YYTIMBICTb J0 IMOI-
KOJI>XKYBaJIbHOI il OKCUAAHTIB OTOYYIOUOTO CepelOBU-
1Ia i po3BUTKY MaTOJOTIUHMX TIpoiieciB [5]. Bimomo,
1o GST JoAMHN KOTYETHCS BEJIMKOIO MYJIBTUTEHHOIO
POIMHOIO, s1IKa oxorutioe noHax 20 rexis [6]. [TopiBHs -
HO 100pe JOCIiIKEHUMHU € IIUTOTIIIa3MaTUUHI i30dop-
mu reHiB GSTT1, GSTM 1 ta GSTPI, sxi 6epyTh y4acThb
y IeTOKCHKallil ToKCUHiB, npoaykTiB OC, KaHLepo-
TeHiB, JIiIKapChbKMX IIpernapartiB Ta iH. [7]. PepMeHTH-
i3oMepn, IO KOAyIoThcsd TeHamu cimeiictBa GST
(GSTTI, GSTM1, GSTPI), € BaxXXI1BOIO TaHKOIO aHTH-
OKCUJAHTHOTO 3axWUCTy Ha KJIITUHHOMY piBHi.
IMToniMopdi3M LMX reHiB HA TJIi OKCUAATUBHOTO CTpE-
Cy MOXe OyTH CYTTEBOIO JIAHKOIO ITaTOreHe3y (PyHK-
LiOHATBbHUX TIOPYIIEHb i TATOJIOTIYHUX TIPOLIECIB y
OpOHXOJIEreHEeBill CUCTEMI, 110 CITOCTEPIraloThCs y Mi-
Tel, SIKi MEIIKAIOTh 32 YMOB TPMBAJIOrO BIUIMBY MaJIiX
JT03 iOHi3yI0UOoTro BUITPOMiHIOBAHHS |7, 8.

Karanaza (CAT) — oauH i3 OCHOBHUX (PepMEHTIB
pyliHyBaHHS akTUBHUX (hopM kucHIo (ADK). Ten CAT
po3TaloBaHuit Ha xpoMocoMi 11 i cknagaeTbes 3 13
eK30HiB. Bigomo aekijibka ajeJbHUX BapiaHTIB LIbOI'O
reHa, acolliiloBaHMX 31 3HMKEHHSIM KaTaJiTUYHOI aK-
TUBHOCTI (pepmeHTy. OCOOJMBOI yBaru 3aciyroBye
noxiMopdismM C-262T y TIpOMOTOPHIi HiISHII TeHa
CAT. Taka HykJIeOTHIHA 3aMiHa TPU3BOAUTH A0 3HU-
JKeHHs ekcripecii reHa katanasu [9, 10]. CAT saBnsie
co0010 TIEPOKCUCOMHUI (PEepMeHT, 110 KaTaji3ye
HEUTpai3aliio IIepOKCHUIY BOTHIO 0 MOJIEKYJISIPHOIO
kucHIo i Bomu [9, 10]. CymicHO 3 CymepoKCUAIUCMYTa-

Current researches are increasingly focused on the
study of the molecular and genetic basis of hereditary
predisposition and consist in determining the role of
certain genes and enzymes encoded by them in the
pathogenesis of broncho-obstructive diseases [1—4].

The body reaction of each individual person to the
influence of the environment much depends on the
genetically determined features of the functioning of
enzyme systems, among which a significant role
belongs to phase II enzymes of xenobiotic detoxifi-
cation. Thus, glutathione-S-transferases (GSTs), a
large group of enzymes directly involved in the sec-
ond phase of biotransformation, are characterized
by broad substrate specificity and the ability to
metabolize many substances. Differences in the
structure of GST isozymes lead to different ability to
metabolize xenobiotics and oxidative stress (OS)
products. This causes a different degree of propensi-
ty of each individual to the occurrence of multifac-
torial diseases, in particular the pathology of the res-
piratory organs, in fact determining individual
resistance or sensitivity to the damaging effect of
environmental oxidants and the development of
pathological processes [5]. It is known that human
GST is encoded by a large multigene family, which
includes more than 20 genes [6]. The cytoplasmic
isoforms of the GSTT1, GSTM1 and GSTPI genes,
which are involved in the detoxification of toxins,
OS products, carcinogens, drugs, etc., have been
relatively well studied [7]. Isoenzymes encoded by
the genes of GST family (GSTT1, GSTM1, GSTPI)
are an important link of antioxidant protection at
the cellular level. The polymorphism of these genes
against the background of oxidative stress can be a
significant link in the pathogenesis of functional dis-
orders and pathological processes in the bron-
chopulmonary system, which are observed in chil-
dren living with prolonged exposure to low doses of
ionizing radiation [7, 8].

Catalase (CAT) is one of the main enzymes for the
destruction of reactive oxygen species (ROS). The
catalase gene is located on chromosome 11 and con-
sists of 13 exons. Several allelic variants of this gene
are known to be associated with a decrease in the
catalytic activity of the enzyme. The C262T poly-
morphism in the promoter region of the catalase
gene deserves special attention. This nucleotide sub-
stitution leads to a decrease in the catalase gene
expression [9, 10]. CAT is a peroxisomal enzyme
catalyzing the neutralization of hydrogen peroxide
to molecular oxygen and water [9, 10]. Together with
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3010 Ta raytartioHnepokcuaazor CAT 3axuinae Kii-
tuHU Big OC. BuszHaueHH0 posti mojiMmopdi3zmMy reHa
KaTajla3u y PO3BUTKY OpPOHXOJIEr€HEBO1 IaTOJOril
MPUCBSIYEHi JIMIIE OKpeMi IoBimomyieHHs [11, 12].
Taxki pocnigkeHHs y aiteit, mewmkaHuiB P3T, He npo-
BOJIAJTACS.

B excriepyMeHTaIbHUX AOCHIIKEHHSIX TOBEACHO,
1110 MaJli 103U pajiallii, OTprMaHi IIPOTSITOM TPHBAJIO-
To yacy, CIIpUYMHSIOTh 3HaYHi 3MiHU B MeTaboi3Mi
OKCHUJY a30TYy, SIKMI € OMHUM i3 HallBa>KIMBIilIMX 0i0-
JIOTIYHMX MeAiaTopiB, 3aJlydeHUX A0 peasli3aliii 0araTb-
ox iziosoriuHnx Ta MaTtodizioNoTiYyHUX IIPOLIECiB
[13]. Tomy HocaimKeHHSIM METa0O0J1i3My OKCHUIY a30Ty
B OCTaHHI POKM MPUILISETHCS BCe OiNIbllIEe yBaru.

VY perynsuii npoaykiii okcuay a3oTy eHaoTeiaab-
HUMHU KJIITMHaMJ BaXJiMBa pPOJib HaJeXUTh €HIO-
TeJliabHill CUHTa31 OKCHUIY a30Ty, aKTUBHIiCTh SIKOI
noB’s13aHa 3 MEBHUMM MOJIMOPMHUMMU BapiaHTaMU
reHa — eNOS, y ToMy 4ucCli, y 4-My iHTpoHi — 4a/4b
VNTR-noniMopdism [14]. HasBHicTh anens 4a B re-
HOTUITI PO3MISAAIOTh SIK YNHHUK PU3UKY PO3BUTKY
OpPOHXOJIET€HEeBOI, CEpLIEBO-CYIMHHOI MATOJOril Ta
IHIIWX MYJTBETA(AKTOPiaTbHUX 3aXBOPIOBAHD.

Ha cywyacHomy ertami 3HauHa yBara TIpUIIISIETHCS
BUBUYEHHIO MEXaHi3MiB PO3BUTKY i IPOTpecyBaHHS
MYJIBTU(PAKTOpiaTbHUX 3aXBOPIOBaHb, OMHUM 3 SIKMX
€ oponxianpHa actMa (BA). Ha BimmiHy Bim MoHOTEH-
HUX XBOPOO, /111 BAHUKHEHHS SIKUX JOCTaTHHO HasIB-
HOCTi MyTallii B CTPYKTYpHOMY T'eHi, BA HanexXuTp 10
HaMOIIbII YMCACHHOI TPYMU MYJIbTH(aKTOpiaIbHUX
3aXBOPIOBaHb, B MOSIBI IKUX 3a/isIHi SIK FTEHETUYHi, TaK
i eK30reHHi YMHHUKU. Po3rnsgaeTbest pojib B TeHe-
pallii cXwibHOCTI 10 BA TeHiB CylepoKCUAIUCMYTa3H,
CAT, rnyrationTpaHncdepasu [15—19].

Hoeneno, 1o ¢akropu pusuky (PP), sk ka-
TajlizZaTop, TMPUCKOPIOIOTh BUHUKHEHHS i mepeoir
naTtoJjoriuHoro npouecy. I[Ipu iboMy B Tepiily 4yepry
3MIHIOIOThCS aNalTUBHI peaklii Ta BMHUKAIOThb
(yHKIiOHATBHI TTOPYIIEHHS 3 BUXOJOM Ha OiJIbII
HaIpyXeHU# piBeHb XUTTEISIbHOCTI. B momans-
1LIOMY CIOCTEPIra€ThCsl BUCHAXKEHHSI KOMIIEHCATOP-
HUX MeEXaHi3MiB 3 MaHidecTalli€el0 MaToJOoriYHOro
crany. Mae micne iHdpopMallis, mo MyJsTU(aKTO-
piayibHi 3aXBOpIOBaHHS, B T. 4. i BA, BUHUKAIOTh TIpU
B3aeMoZil TeHeTHYHUX YMHHUKIB i ®P [19, 20].

®dakTopu pU3NKY HE € 0e3MOCePeIHbOI0 IIPUYU-
HOIO 3aXBOPIOBaHHSI, IIPOTE BOHU ITiABUIIYIOTh MIMO-
BipHICTb BUHMKHEHHS po3jaliB y (PYHKIIOHYBaHHI
pI3HUX OpTraHiB Ta CUCTEM 3 TOAAJBIIOI pealli-
3alli€l0 Y BUMISIAI MaTOA0T YHKUX cTaHiB. [TpoxuBaH-
Hs HacenmeHHs Ha P3T Tak 4m iHaKie 3yMOBITIOE

superoxide dismutase and glutathione peroxidase,
CAT protects the cells from OS. Only a few reports
have been devoted to determining the role of catalase
gene polymorphism in the development of bron-
chopulmonary pathology [11, 12]. Such studies have
not been conducted in children living in RCA.

Experimental studies have shown that low doses of
radiation received for a long time lead to significant
changes in the metabolism of nitric oxide, which is
one of the most important biological mediators
involved in the implementation of many physiological
and pathophysiological processes [13]. Therefore,
research of nitric oxide metabolism has received
increasing attention in recent years.

In the regulation of nitric oxide production by
endothelial cells, an important role belongs to
endothelial nitric oxide synthase, whose activity is
associated with certain polymorphic variants of the
eNOS gene, including 4a/4b VNTR polymorphism in
the 4™ intron [14]. The presence of the 4a allele in the
genotype is considered as a risk factor for the develop-
ment of bronchopulmonary, cardiovascular pathology
and other multifactorial ones.

At the present stage, considerable attention is paid to
the study of the mechanisms of development and pro-
gression of multifactorial diseases, one of which is
bronchial asthma (BA). Unlike monogenic diseases,
for which the presence of a mutation in a structural
gene is sufficient, BA belongs to the most numerous
group of multifactorial diseases, the occurrence of
which involves both genetic and exogenous factors.
The role of superoxide dismutase, catalase, and glu-
tathione transferase genes in the generation of predis-
position to BA is considered [15—19].

It has been proven that risk factors (RF) as a catalyst
accelerate the onset and course of the pathological
process. In this case, first of all, adaptive reaction
change and functional disorders occur with access to a
more intense level of life activity. In the future, there is
an exhaustion of compensatory mechanisms with the
manifestation of a pathological condition. There is
information that multifactorial diseases, including
BA, arise from the interaction of genetic and risk fac-
tors [19, 20].

Risk factors are not the direct cause of the disease,
but they increase the likelihood of disorders in the
functioning of various organs and systems with subse-
quent implementation in the form of pathological
conditions. A population living in RCA in one way or
another determines a certain level of risk of receiving
additional internal exposure, which can potentially
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MEeBHUI piBeHb PU3UKY OTPMMAaHHS JOJATKOBOTO BHYT-
PILLIHBOTO OMPOMIiHEHHS, 110 MOTEHLIMHO MOXe MpU3-
BECTH JI0 3MiH cTaHy 310poB’s [21]. Tomy Ha BigmaneHO-
My eTari JIiKBijgalii HacJiAKiB paaialliiilHOTO 3a0pyTHEH-
HsI JOBKiJIJISI, OCOOJIMBO 32 BOEHHUX Ta ITOBOEHHMX
YMOB, $IKi iCTOTHO BIUIMBAaIOTh Ha 3arajibHUil piBeHb
JKUTTS i 3IOpOB’S HaceJIEHHS, OILIiHKA 103 OIMPOMiHEHHS
CTa€ OJHIE€I0 3 HAWOUIbII aKTyaJlbHMX IpoOJieM pafia-
1ilfHOT Oe3IMeKu Ta pamialliiiHOl MEIUIIUHU.

META JOCIIJIZKEHHA

MeToro maHoro JOCHiIKeHHSI OyJ0 y3arajJbHEHHS pe-
3yJIbTaTiB 0araTopiyHUX AOCiAKEHb aBTOpaMU BILIUBY
noaiMopdi3My reHiB, 110 KOAYIOTb (DepMEHTH OioTpaHC-
dopmarrii kcenobiotukis (GSTT1, GSTM 1, GSTPI), an-
THOKCcUAAHTHOTrO 3axucty (C-262T reHa Karayjasn), eH-
JIoTeNialbHy CUHTa3y okKcuay aszoty (4a/4b VNTR-
noyiMopdizMm reHa eNOS) Ta OeIKUX YMHHUKIB HABKO-
JIMIIHBOTO CepeloBUIlla Ha BMHUKHEHHSI OPOHX000-
CTPYKTUBHUX MOPYILIEHb i PO3BUTOK OPOHXiaJbHOI acT-
MU y giteit, memkaHuiB P3T.

MATEPIAJIN TA METOJIN TOCILIZKEHHA
OO0crexxeHo 248 miteil mKiabHOro BiKy (Bim 10 mo 17
pOKiB), SKi HajileXald M0 OCHOBHOI Tpymu. Bci mitm
MOCTiHHO (3 MOMEHTY HApOIKEHHSI) IPOXMUBAIU Ha
panioakTUBHO 3a0pyaHeHuX TepuTopisix Hapoauubko-
ro, Ospyubkoro, OjyeBcbkoro Ta KopocTeHchbKOro
paiioHiB ZKUTOMUPCHKOi 00J1aCTi 3i IIIIBHICTIO 3a0py-
HeHHs IpyHTIiB Y'Cs Bim 185 no 555 kbk/M?. BMmict ¥'Cs B
oprasismi giteit Koausascs Bif 74 no 8806 bk. 209 miteii
OCHOBHOI TPyNM He Majy KJIiHIiYHMX O3HaK IaToJIorTil
OpraHiB IMXaHHS. Y HUX OyJIM BUSIBIEHi (hyHKIIIOHAIbHI
poznaau 3 OOKy IIJTYHKOBO-KUIIIKOBOTO TPAaKTy, XpO-
HIYHMI KOMIIEHCOBAaHMIA TOH3WIIT i Kapiec 3y0iB. 39
JIiTeii OCHOBHOI TPyIM 3 KJIiHIYHMMMU O3HaKaMM I1aToO-
Jiorii OpoOHXOJIereHeBO1 cUcTeMU XBopiau Ha BA (kon
MKDB-10 — J 45,8, 1 45,0)

Ipyny Ho30JI0TiYHOTO KOHTpOMIO cKimanu 50 miteit, ki
He MaJIi KJIiHIYHUX 03HAaK MaTOoJIO0Til OpraHiB IMXaHHS Ta
MPOXMBAIU B «4UCTUX» IIOAO0 PagioaKTUBHOIO 3a0pyi-
HEHHSl perioHax i He HajJexXaad A0 MOCTpaxKIaaiux
BHacainok YopHOOMIBbCHKOI aBapili KOHTUHTEHTIB. 3a
BiKOM, CTaTTIO Ta CTAHOM 3/I0POB’SI BOHU HE BiApi3HIIN-
s BiIT [iTeli OCHOBHOI TPYIH, SIKi HE MaJId KJIiHIYHUX 03-
HakK MaToJIOril OpraHiB TUXaHHSI.

Y 67 niTeit OCHOBHOI I'PYITM JOCTIAXKEHO IeeiiHui
nojiMopdi3M reHiB riayTatioH-S-TpaHchepas GSTTI,
GSTMI, GSTPI. 3 Hux y 48 nmiteii He OYJI0 KIiHIYHUX
O3HaK MaToJIorii OopraHiB AuMXaHHs, 19 miTeil XBopiau
Ha BA.

lead to changes in the health status [21].
Therefore, at the remote stage of eliminating the
consequences of radiation pollution of the envi-
ronment, especially war and post-war conditions,
which significantly affect the general standard of
living and health of the population, the assess-
ment of radiation doses becomes one of the most
urgent problems of radiation safety and radiation
medicine.

OBJECTIVE

Summarizing the results of many years of research by
the authors on the influence of gene polymorphisms
encoding xenobiotic biotransformation enzymes
(GSTTI, GSTM1, GSTRI), antioxidant protection
(C-262T of the catalase gene), endothelial nitric
oxide synthase (4a/4b VNTR polymorphism of the
eNOS gene), and some environmental factors on the
occurrence of broncho-obstructive disorders and the
development of bronchial asthma in children, resi-
dents of of radioactively contaminated areas.

MATERIALS AND METHODS

The study involved 248 school-age children (from 10
to 17 years old), who belonged to the main group.
All children permanently (from the moment of
birth) lived in RCA of the Narodychi, Ovruch,
Olevsky and Korosten districts of the Zhytomyr re-
gion with a soil contamination density of '*’Cs from
185 to 555 kBg/m?. The content of "’Cs in the body
of children ranged from 74 to 8806 Bq. 209 children
of the main group had no clinical signs of respirato-
ry pathology. They were found to have functional
disorders of the gastrointestinal tract, chronic com-
pensated tonsillitis and dental caries. 39 children of
the main group with clinical signs of pathology of the
bronchopulmonary system suffered from bronchial
asthma (BA, ICD-10 code — J 45.8, J 45.0).

The nosological control group consisted of 50
children who did not have clinical signs of respira-
tory pathology and lived in regions «clean» in terms
of radioactive contamination and did not belong to
the contingents affected by the Chornobyl acci-
dent. By age, gender and health status, they did not
differ from the children of the main group who did
not have clinical signs of respiratory pathology.

Deletion polymorphism of glutathione-S-trans-
ferase genes (GSTT1, GSTM 1, GSTPI) was studied
in 67 children of the main group. Of these, 48 chil-
dren had no clinical signs of respiratory pathology,
19 children had BA.
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V 64 niteit OCHOBHOI I'PYIU JOCTIIKEHO AeeliiHIIA
nosimopdizm C-262T rena CAT. 3 Hux y 44 niteii He Oy-
JIO KIHIYHMX O3HaAK MAaTojoril opraHiB amxanHs, 20
Jiteit xBopiau Ha BA.

V 117 niteit ocHoBHOI Tpynu Ta 50 miTeil KOHTPOIBHOL
rpymnu, sIKi He MaJIu KJIiHIYHUX O3HAK MaToJIOTil OpraHiB
JIUXaHHS, TIPOBEACHO JOCIIIKEHHS moxiMopdismy y 4-
My iHTpoHi reHa eNOS.

ITpoBeneHo aHai3 MOJIMOPGHUX JOKYCiB T€HiB, SIKi
KOAyI0Th (hepMeHTU bioTpaHCopMallil KCEHOOIOTHKIB i
AHTUOKCHUIAHTHOTO 3axucTy. [IpoBeaeHO MOJIEKYIIpPHO-
TeHEeTUYHI JOCJIiIXKEHHSI TeHiB INIyTaTioH-S-TpaHchepas
GSTTI, GSTM1, GSTPI. BusiBieHHs nejeliil y reHax
GSTTI1a GSTM I 3xaiiicHIOBaI METOJOM MYIBTUTIIEKC-
HoI nostimepasHoi saniorosoi peakuii (ITJIP) [15, 16].
Amnani3 pesynsraris [1JIP nmpoBoauau MeTonom e1eKkTpo-
dopesy v 2 % araposHomy remi. i BU3HaYEeHHS
nojiMopdHUx BapiaHTiB reHa GSTPI (A313G) rs1695
BUKOPUCTOBYBaJIM MOAUGIKOBaHI MPOTOKOJU 3 OJIiro-
HYKJICOTUIHUMU IpaiiMepaMu i3 3aCTOCYBaHHSIM METO-
ny TTJIP Ta HacTymHUM aHaIi30M MoJTiMOpGhi3My JOBXKHU-
HU pecTpukUiiiHux ¢parmeHTiB (IIJIP®D). BuznaueHHs
noniMmopduoro Bapianty C-262T 3a reHoMm CAT mpoBo-
g uisxoM TTJTP 3a gormomororo crieun@iyHuX 0J1iro-
HYKJICOTUIHUX TIpaiiMepiB 3 HACTYITHUM aHali30M
[TIPD [22]. [Tomimopdizm y 4-My iHTpoHi (4a/4b) reHa
eNOS Buznauvanu uyepes [1JIP, sxy mpoBoanim 3a IpoTo-
KOJIOM 3 BUKOPUCTAaHHSIM JIio(iTi30BaHUX KOMEPLiMHUX
Ha0OpiB peareHTiB, 110 MICTWJIM CYOCTpaTH peakilil.
CneumivHi 17151 MoJiiMop(pHOro BapiaHTY OJIiTOHYKJIEO-
TUAHI TIpaliMepu cUHTe30BaHo (ipmoro «Metabion»
(Himeyuuna) [23].

OLiHKY BIUTMBY YMHHUKIB TOBKUIIS Ha (hOpMyBaHHS
JI030BOT0 HaBaHTaXKCHHS HA HACEJICHHS Ta, BiIIIOBiIHO,
BUHUKHEHHS IIOPYILIEeHDb Yy CTaHi 300POB’S IIPOBOININ
Ha OCHOBI JAHMX HACeJeHUX IyHKTiB, perpe3eHTaTuB-
HUX 1U1s1 YKpaiHcbkoro [losices 3 momisiay eKoJIoriYHuX
i colliaIbHO-EKOHOMIYHMX XapaKTEepUCTUK. BiamoBiaHy
iH(opMalliro TIpo CiJIbCbKe HaceJIeHHS Ta TepeBaXkamodi
TUTIU TPYHTY OYyJ10 HalaHO MiCLIEBUMM OpraHaMu Bjiaau
Ta OTPUMAHO METOJOM aHKETYBaHHSI.

HocniakeHHsT BEHTWISILIIAHOT CIIPOMOXHOCTI JIETeHiB
MMPOBOAMIN METOAOM KOMIT' IOTepHOi crripometpii. s
BUSIBJIEHHSI paHHiX 3MiH BEHTWISLiAHOI CITPOMOKHOCTI
JIETeHiB — OpOHXiaJIbHOI TiMeppeaKTUBHOCTI BUKOPUCTO-
BYBaJIM (PapMaKOJIOTiYHY iHTAISLIAHY MpoOdy 3 OPOHXO-
PO3IIMPIOBAJILHUM TIperapaToM, 110 BIUIMBA€E Ha [r-al-
peHepriuHi peLenTopu JereHin [24].

Bwmict ¥’Cs B oprani3wmi niTeit BU3Ha4asIu 3a JOITOMOTOIO
JiYmIbHUKa BUNpoMiHtoBaHHS JonuHu (JIBJI) CkpuH-
Hep—3M BupoOHUIITBA [HCTUTYTY €KOJIOTii JTIOIUHN.

(1) 334

In 64 children of the main group, deletion poly-
morphism of the catalase C-2627T gene was stud-
ied. Of these, 44 children had no clinical signs of
respiratory pathology, 20 children had BA.

Polymorphism in the 4th intron of the eNOS
gene was studied in 117 children of the main group
and 50 children of the control group without clin-
ical signs of respiratory pathology.

The analysis of polymorphic loci of genes encod-
ing enzymes for biotransformation of xenobiotics
and antioxidant protection was carried out.
Molecular genetic studies of glutathione-S-trans-
ferases genes (GSTT1, GSTM 1, GSTPI) have been
performered. Detection of deletions in the GSTT/
and GSTM1 genes was carried out by multiplex
polymerase chain reaction (PCR) [15, 16]. The
PCR results were analyzed by electrophoresis in 2 %
agarose gel. To determine the polymorphic vari-
ants of the GSTPI (A313G) rs1695 gene, modified
protocols with oligonucleotide primers using the
PCR method and subsequent analysis of restric-
tion fragment length polymorphism (RFLP) were
used. The determination of the catalase C-262T
gene polymorphic variant was carried out by PCR
using specific oligonucleotide primers, followed by
RFLP analysis [22]. Polymorphism in the 4th
intron (4a/4b) of the eNOS gene was determined
by PCR, carried out according to the protocol
using lyophilized commercial reagent kits contain-
ing reaction substrates. Oligonucleotide primers,
specific for the polymorphic variant, were synthe-
sized by Metabion (Germany) [23].

Estimates of the influence of environmental factors
on the formation of dose load on the population and,
accordingly, the occurrence of health disorders were
carried out on the basis of data from settlements rep-
resenting the Ukrainian Polissya in terms of environ-
mental and socio-economic characteristics. Relevant
information on the rural population and prevailing
soil types was provided by the local authorities and a
questionnaire method was obtained.

Study of the ventilation lung capacity was carried
out by the method of computer spirometry. To detect
early changes in the ventilation lung capacity —
bronchial hyperreactivity, a pharmacological inhala-
tion test with a bronchodilator drug that affects
B,-adrenergic receptors of the lungs was used [24].

The content of '’Cs in the children’s bodies was
determined using a Skrinner-3M human radiation
counter (HRC) manufactured by the Institute of
Human Ecology.
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CraTrcTraHa oO0poOKa OTpUMaHUX JAaHUX ITPOBOIM -
JIach 3a IOTIOMOT'OI0 CTAaHIAPTHUX IIPOTpaM Ha IIepco-
HaJJbHOMY KOMIT'IOTepi 3 BMKOPHUCTaHHSIM IT1aKETy
nporpam StatSoft, Inc. (2011). STATISTICA (data
analysis software system), version 10. www.statsoft.com.
No04431415926535897 [25]. Po3paxoByBayiu mapaMeTpu
HOPMAJILHOTO PO3MoIiny: cepenHi Bubipku (M), ce-
peaHE KBaIpaTUuHe BinxuiaeHHs (S), cepeaHIo MOXUOKY
cepeaHbol apudmeTrdHoi (m). JJoCTOBIpHICTh BiAMiH-
HOCTEeI MK ABOMa He3aJIeXKHUMU IPyIllaMy BU3HAYAJIN
3a KputepiemM CThIONEHTa, BiAMIHHICTh BBaXKajad IOC-
ToBipHOI0 T1pH p < 0,05. JIy1s1 BCTAaHOBJIEHHS iIMOBIpHOTO
BIUIMBY MEIUKO-0i0JIOTiYHUX, COLiaJIbHUX Ta €KO-
JIOTIYHUX HECHPUITIMBUX YMHHUKIB HA CTaH OPOHXO-
JIETEHEBOI CMCTEMM BU3HAYEHO BEJWYMHY BiTHOCHOTO
pusuky (RR) 3 95 % nosipunm intepBanom (CI), omiH-
KOIO 10T0 JIOCTOBIPHOCTI (p) Ta CWIIOIO 3B SI3KY (0) MixX
HAsIBHICTIO TOTO YM IHIIIOTO YMHHUKA Ta PO3BUTKOM
OpPOHXOOOCTPYKTUBHUX ITOPYILIEHbD 3 peai3ali€lo y BUT-
Jisi1i OpOHXiaIbHOI acTMU Y 1IiTeit, MelkaHiiiB P3T.

PE3VYJIBTATU TA OBI'OBOPEHHS
Yacrtory momiMopdHUX BapiaHTiB TeHiB GSTTI i
GSTM1y 48 obcrexxenux niteit — MemkaHuis P3T, ski
He MaJli KJIiIHIYHMX O3HaK I1aToJIorii OpraHiB AUXaHHS
MOPiBHIOBAIM 3 TAKOIO Y pedpepeHTHili rpymi (253 mpak-
TUYHO 3J0POBUX JiTei — MEIIKAHIIB YKpainn) [5]. Pe-
3yJABTaTU NOCIiIKEHHST PO3MOiy YacToT ToJiMopd-
HUX BapiaHTiB reHa GSTT! y miteii, MemkaHiiB P3T,
CBimyaTh Mpo Te, IO BiACOTOK HiTe 3 meseliliHUM
BapianToMm reHa GSTT1 B rpymi miteit, MemkaH1iB P3T,
CTAaTUCTUYHO 3HAUyllle He Bigpi3HSBCS Bil pedepeHT-
HMX 3HaueHb (22,9 % mporu 14,23 %, p > 0,05).
HocnimkeHHsT 4acTOTU JAeJIeliiiHOro BapiaHTy TreHa
GSTM1 y piteir, memkanuiB P3T, y mopiBHSIHHI 3 pe-
(bepeHTHUMM 3HAYEHHSIMU HE BMSIBUJIO CTaTUCTUYHO
3HauYyLIMX BigMiHHOCTei (58,3 % — y miTeil, MeIIKaH-
uiB P3T, pedepentni 3Hauenus — 50,59 %, p > 0,05).
Hocnimkenas AG-tonimopdizmy reHa GSTPI tipo-
BeneHo y 48 miteit, memkaHuiB P3T, aki He Manu Kiti-
HIYHUX O3HaK MaToJIOTii opraHiB AuxaHHs. B sgkocti
pedepeHTHUX 3HaYeHb MU BUKOPUCTOBYBAJIU PE3YJIb-
TaTh 00CTEXKEHHS 45 TIPaKTUYHO 3IOPOBUX OCiO — MeTIII-
KaHUiB Ykpainu [20]. ¥ miteii, MmemkaHiiB P3T, yacto-
Ta TeHoTUITy AA Oyna moctoBipHo Hikdowo (37,5 %
npotu 62,2 %, p < 0,05), a renotuny GG 10CTOBipHO
Buiomwo (18,7 % nporu 2,2 %, p < 0,05) y mopiBHSAHHI
3 KOHTpoJieM. Y 1ijomy, y nmiteit, memkaHiiB P3T,
A-ajiesb TparuisiBcs 1ocToBipHO pinire (59,4 % npotu
80,0 %, p < 0,05), a G-anenb, HaBIIaKK, JOCTOBIPHO
yacrime (40,6 % nportu 20,0 %, p < 0,05) mopiBHSIHO 3

Statistical processing of the obtained data was car-
ried out using standard programs on a personal com-
puter using the StatSoft, Inc. software package
(2011). STATISTICA (data analysis software sys-
tem), version 10 [25]. Normal distribution parame-
ters were calculated: sample means (M), mean
square deviation (standard deviation) (S), mean
error of the arithmetic mean (m). The significance
of differences between two independent groups was
determined by Student’s t-test, the difference was
considered significant at p < 0.05. To establish the
likely impact of biomedical, social and environmen-
tal adverse factors on the state of the bronchopul-
monary system, the relative risk (RR) with a 95 %
confidence interval (CI), its significant assessment
(p) and the strength of the relationship (¢) between
the presence of one or another factor and the devel-
opment of broncho-obstructive disorders with the
implementation in the form of bronchial asthma in
children-residents of RCA were determined.

RESULTS AND DISCUSSION

The frequency of polymorphic variants of the GSTT'/
and GSTM 1 genes in 48 examined children, living in
RCA, without clinical signs of pathology of the respi-
ratory system was compared with that in the refer-
ence group (253 practically healthy children, living
in Ukraine) [5]. The results of studying the frequen-
cy distribution of polymorphic variants of the GSTT'1
gene in children living in RCA indicate that the per-
centage of children with a deletion variant of the
GSTTI gene in the group of children living in RCA
was not statistically significantly different from the
reference values (22.9 % vs 14.23 %, p > 0.05). The
study of the frequency of the deletion variant of the
GSTM gene in children — living in RCA compared
to the reference values (58.3 % — in children living
in RCA, reference values — 50.59 %, p > 0.1) did not
reveal statistically significant differences.

The study of AG-polymorphism of the GSTPI
gene was carried out in 48 children living in RCA,
who had no clinical signs of respiratory pathology.
As reference values, we used the results of a survey of
45 practically healthy individuals, residents of Uk-
raine [20]. In children living in the RCA, the fre-
quency of the AA genotype was significantly lower
(37.5 % vs 62.2 %, p < 0.05), and the frequency of
the GG genotype was significantly higher (18.7 % vs
2.2 %, p <0.05) compared to control. In general, the
A-allele occurred significantly less often in children
living in RCA (59.4 % vs 80.0 %, p < 0.05), and the

335 ®



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguuynxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2023. Bun. 28.

MPaKTUIHO 3J0POBMMHM O0COOaMU, SIKi MEIIKAIOTh B
VYkpaini [26].

J11s1 BCTaHOBJIGHHSI UMOBIPHOTO BILUIUBY MOJIMOD-
¢ismy reniB GST (GSTTI, GSTMI i GSTPI) Ha
(yK1lioHaTbHUIA CTaH CUCTEMU AUXaHHS AiTH, MEII-
KaHui P3T, Oyyiu po3noaijieHi Ha ABi DiATpynu 3a1exk-
HO Bi HagBHOCTI (n = 29) abo BiacyTHocTi (n = 19)
OpoHxianbHOI TinmeppeakTuBHOCTI. [Ipu 1BLOMY B
000X BHUIUJIEHUX MIATrpynax cepelHi MOKa3HUKU
OPOXiAHOCTI AMXaJbHUX ILUISIXiB Ha Pi3HUX PiBHSX
OpOHXiaJbHOTO JiepeBa JOCTOBIPHO HE BiAPI3HSIINUCS
i 3HAXomWaMCs B MexXaX (hi3ioJIOriYHUX KOJIMBAHb.
PesynbraTi nociiakeHb moKa3aiu, 0 cepe diTek 3
OpoHXiaTbHOIO TimeppeakTuBHICcTIO (n = 29) ne-
JeuiitHnii moniMopdism reHa GSTM 1 BusBAsIBCA Y
72,41 % (n=21) nmiteit, a cepen aiTeit 6e3 OpoHXialb-
HOI TinmeppeakTuBHOCTI — y 36,84 % (n = 7) mitei,
p < 0,05. Yacrora geneuiitHoro mnoJjiiMmopdisMy reHa
GSTTI craHoBuia B Tpylax AiTel 3 OPOHXiaaTbHOIO
rireppeakTUBHICTIO 1 6e3 Hei, BignmoBigHo, 31,03 %
(n=9)121,05% (n=4) i craTUCTUYHO 3HAUYIIE HE
BiapizHsacsa (p > 0,05). OTxe, O6poHxiaabHa Tinep-
peaTUBHICTb YaCTillle BUSIBJSLIACS Y AiTeil, TeHOTUIT
SKUX XapaKTepM3yBaBCs HAasSBHICTIO IeJIeLiliHOTO
BapiaHTa reHa GSTM 1.

AHani3 posnofdiny mnojiiMopHUX BapiaHTiB reHa
GSTPI niposeneHo y 48 miteit, memkaHuiB P3T, mpu
HasBHOCTI (y 29 miteit) abo BincyTHOCTI (y 19 miteit)
OpoHXianbHOI rinmeppeakTUBHOCTI. IlopiBHSIIbHUI
aHaJli3 IMokKaszaB, IO 3a HasIBHOCTI OpOHXiaJlbHOI
rineppeakTUBHOCTI y AiTei yacTillue 3ycTpiyaBcs re-
Hotun AG — 55,17 %, Hix y niteii 06e3 Hei — 26,32 %,
p < 0,05, a yacrtora reHotuny AA, HaBOaku Mana
YiTKy TEHIEHLiI0 OO0 3HWXeHHS — 27,59 % mnpotu
52,63 %, p > 0,05). Takum yriHOM, Y AG-T€TEPO3UTOT
reHa GSTPI 6poHxianbHa rineppeakTUBHICTh 3yCTpi-
yajacsl BipOrigHO YacTillle, HiX y TOMO3UIOT 3
(yHKIIOHATbHUM A-ajiesieM.

JlocmimKeHHs TEHOTHITIB Ta aJlelliB MoJiMOp¢GHOTO
Mapkepa C-262T rena CAT nipoBeneHo y 44 miteit —
MemkaHUiB P3T, ki He Maiu KJAiHIYHMX O3HAK Ma-
TOJIOTi1 OpraHiB AuXxaHH:. AK pedepeHTHi 3HaUeHHSI
BUKOPUCTOBYBAJIM pe3yabTaTu obOcTexkeHHS 507
MpakTUYHO 310poBux ocio [27]. Ilpu mochimkeHHi
TeHOTHUIIIB Ta ayielliB mojiiMopHoro Mapkepa C-262T
reHa CAT y nmiteii, memkaHuiBe P3T, He BusiBIeHO
JIOCTOBIpHUX BiIMiIHHOCTEM MiX MOKa3HUKAMM 4Yac-
TOTHOTO PO3MOiy TeHOTHIIIB Ta aJieJliB MOPiBHSIHO 3
pedepeHTHUMM 3HAYEHHSIMM TOKa3HUKIB KOHT-
ponbHOI Tpymu. BimmosigHo, wacTtota CC TeHOTUITY
craHoBwia 6591 % i 59,96 % (p > 0,05), yacrora

G-allele, on the contrary, significantly more often
(40.6 % vs 20.0 %, p < 0.05) compared to practically
healthy individuals living in Ukraine [26].

To establish the possible influence of the GST
(GSTTI, GSTM1 and GSTPI) gene polymorphism on
the functional state of the respiratory system, children
living in the RCA were divided into two subgroups
depending on the presence (n = 29) or absence (n = 19)
of bronchial hyperreactivity. At the same time, in both
selected subgroups, the average indicators of airway
patency at different levels of the bronchial tree did not
differ significantly and were within the limits of physio-
logical fluctuations. The results of the studies showed
that among children with bronchial hyperreactivity
(n =29), deletion polymorphism of the GSTM I gene was
manifested in 72.41 % (n = 21) of children, and among
children without bronchial hyperreactivity — in 36.84 %
(n=7) of children, p < 0.05. The frequency of the dele-
tion polymorphism of the GSTTI gene was 31.03 %
(n=9) and 21.05 % (n=4) in the groups of children with
and without bronchial hyperreactivity, respectively, and
did not differ significantly (p > 0.05). Consequently,
bronchial hyperreactivity was more often manifested in
children whose genotype was characterized by the pres-
ence of a deletion variant of the GSTM I gene.

Analysis of the distribution of polymorphic variants
of the GSTPI gene was carried out in 48 children liv-
ing in RCA, with the presence (in 29 children) or
absence (in 19 children) of bronchial hyperreactivity.
A comparative analysis showed that in the presence of
bronchial hyperreactivity in children, the AG genotype
was more common — 55.17 % than in children with-
out it — 26.32 %, p < 0.05, and the frequency of the A4
genotype, on the contrary, had a clear tendency to
decrease (27.59 % and 52.63 %, p > 0.05). Thus, in AG
heterozygotes of the GSTPI gene, bronchial hyperre-
activity was probably more common than in homozy-
gotes with the functional 6 allele.

The study of genotypes and alleles of the catalase
C-262T gene polymorphic marker was carried out in
44 children living in the RCA, who had no clinical
signs of respiratory pathology. The results of the exam-
ination of 507 practically healthy persons [27] were
used as reference values. In the study of genotypes and
alleles of the catalase C-262T gene polymorphic mark-
er in children living in the RCA, no significant differ-
ences were found between the indicators of the fre-
quency distribution of genotypes and alleles compared
to the reference values of the control group.
Accordingly, the frequency of the CC genotype was
65.91 % and 59.96 % (p > 0.05), the prevalence of the

(1) 336



ISSN 2304-8336. pobnemu paniauiiiHoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2023. Iss. 28.

CLINICAL

RESEARCH

posnosciomxkeHHs C anens 80,68 % i 75,05 % (p >
0,05), T anenst — 19,31 % 124,95 % (p > 0,05).

Jl1s1 BCTaHOBJIEHHSI MMOBIpHOIO BILIMBY I10JIiIMOP-
dismy C-262T rena CAT (rs 1001179) nHa ¢yHK-
LiOHAJILHUI CTaH CUCTEMM JUXAHHS JiTH, MEILIKAHII
P3T, Oynu po3noaiieHi Ha ABi MiArpyInu 3aJieXKHO Bijl
HasgBHOCTI (n = 30) abo BimcytHocTi (n = 14)
OpoHXianbHOI rineppeakTuBHOCTI. [Tpy 11bOMY B 000X
BUIIEHUX MiArpynax cepeaHi MOKa3HUKM IPOXii-
HOCTI IMXaJIbHUX IIUISIXiB HA Pi3HUX PiBHSX OpOHXia/lb-
HOro AepeBa JOCTOBIPHO HE BiIPi3HSIIUCS i 3HAXOIU-
Jmcsg B Mexax (iziosoriuHux KojauBaHb. [TopiBHSIIbL-
HUI aHaJli3 MoKa3aB, IO 3a HasBHOCTI OpOHXiaabHOI
rineppeakTMBHOCTI y aiteit, mewkaHuiB P3T, reHotun
CT 3ycrpiuaBcs dacrime — 40,0 %, HiX y miTeir 6e3
OpoHxianbpHOI rineppeaktuBHocTi — 7,14 %, p < 0,05, a
yactota reHotuny CC BianoBigHO Oyna 3HMXKEHOIO:
56,67 % i 85,71 %, p < 0,05. IIpocrexyBasiacs TeH-
JEHLid J0 3HUXKeHHs yacTtoTy reHoTuny 77 3,33 % i
7,14 %, p > 0,05.

AHaJi3 MOKa3HUKIB YaCTOTHOIO PO3MOIiTY ajeb-
HUX BapiaHTiB mojiMopdismy C-262T rena CAT y
nmiteit, MemkaH1iB P3T, BU3HAuUWB, 110 3a HAasIBHOCTI
OpoHXialbHOI TiMeppeakTUBHOCTI CIIOCTepiraiacs
TeHACHLisl OO MiABUILEHHS YaCTOTU 3yCTPidyabHOCTI
anens T7(20,37 % i 10,71 %, p > 0,05) i BigmoBigHO 10
3HMXKEHHS YacToTu 3ycTpivanbHocTi anens C (77,97 %
189,29 %, p > 0,05). TakuMm YHOM, cepea AiTei, Melll-
kaHuiB P3T, y CT-rerepo3urot nojimopdizmy C-262T
reHa CAT OpoHxiaJibHa TilleppeakTUBHICTh 3yCcTpiva-
Jtacg BiporigHo yactinie, Hixk y CC-TOMO3UTOT. 3a Ha-
SIBHOCTi OpOHXiaJIbHOI TileppeakTUBHOCTI CIIOCTepira-
Jlacsl TEHACHIIiSI OO MiABUILEHHST YaCTOTH 3yCTpivdaib-
HocTi aneins T i BinmoBigHO 10 3HMKeHHs — anens C.

I1pn mocmigkeHHi TojiMopdizMy y 4-My iHTpOHI Te-
Ha e NOS BCTaHOBIIEHO, 1110 cepe JiTeii OCHOBHOI I'py-
v 4b/4b renotun BusiBisiBes y 78 (66,7 %), 4a/4b —y
39 (33,3 %) miteit, a cepel AiTeil KOHTPOJBHOI TPYIIH,
BinmoBinHO, —y 34 (68,0 %) Tay 13 (26,0 %). [enoTun
4a/4a peectpyBaBcd 3pinka. BiH Bu3HaueHUii BChOTO Yy
TPbOX [iT€i KOHTPOJbHOI Tpymnu. CIHiBBiZHOIIEHHS
aJielliB 4a Ta 4b B OCHOBHIll i KOHTPOJIBHIM rpymnax Oysro
MPaKTUYHO OJHAKOBMM i CK1agajio BignosigHo 16,8 % i
18,4 % (p > 0,05) Ta 83,2 %1i81,6 % (p > 0,05).

O3Haku GpoHXocma3My BUSBIIsLIACS Y 66,70 % niteit
3 4a/4b renotunom iy 44,12 % niteii 3 4b/4b reHoTu-
oM, TOOTO MOPYILIEHHS BEHTUJSILIIMHOI CIIPOMOX-
HOCTI JIET€HiB y HOCIiB ajiess a 3ycTpiyanucs B 1,5 pa3a
yacTille, HiX Yy IiTeli-TOMO3UTOT 3 ajeneM b. Y mitei
OCHOBHOI TPYIIM 3 TEHOTUIIOM 4a/4b BimMiuaau 3MeH-
LLIEHHS MOKa3HWKA €IaCTUYHOCTI i PO3TSKHOCTI Jiere-

C allele was 80.68 % and 75.05 % (p > 0.05), the T
allele was 19.31 % and 24.95 % (p > 0.05).

To establish the probable impact of the CAT C-
262T (Rs 1001179) gene polymorphism on the func-
tional state of the respiratory system, RCA children
were divided in two subgroup. At the same time, in
both selected subgroups, the average indicators of
the patency of the respiratory tract at different levels
of the bronchial tree did not differ significantly and
were within the limits of physiological fluctuations.
Comparative analysis showed that in the presence of
bronchial hyperreactivity in children living in RCA
was more often observed C7 genotype — 40.0 % than
in children without bronchial hyperactivity — 7.14 %,
p < 0.05, and the frequency of CC genotype was
reduced (56.67 % and 85.71 %, p < 0.05), respective-
ly. There was a tendency to reduce the frequency of
TT genotype (3.33 % and 7.14 %, p > 0.05).

Analysis of frequency distribution of allelic vari-
ants of the catalase C-262T gene polymorphism in
children living in RCA revealed that in the presence
of bronchial hyperreactivity, there was a tendency to
increase the frequency of the 7 allele (20.37 % and
10.71 %, p > 0.05) and according to the decrease in
the frequency of occurrence of the C allele (77.97 %
and 89.29 %, p > 0.05). Thus, among children living
in RCA in CT-heterozygotes of CAT C-262T gene
polymorphism, bronchial hyperreactivity was prob-
ably more common than in CC-homozygotes. In the
presence of bronchial hyperreactivity, there was a
tendency to increase the frequency of allele in
accordance with the decrease in the C allele.

In the study of polymorphism in the 4™ intron of
the e NOS gene, it was found that among the children
of the main group, the 4b/4b genotype was detected
in 78 (66.7 %), 4a/4b — in 39 (33.3 %) children, and
among the children of the control group — in 34
(68.0 %) and 13 (26.0 %), respectively. Genotype
4a/4a was rarely recorded. It was determined only in
three children of the control group. The ratio of the
alleles 4a and 4b in the main and control groups was
almost the same and amounted 16.8 % and 18.4 %
(p>0.05),and 83.2 % and 81.6 % (p > 0.05), respec-
tively.

Signs of bronchospasm were detected in 66.70 % of
children with the 4a/4b genotype and in 44.12 % of
children with the 4b/4b genotype, that is, disorders of
the ventilation lung capacity in carriers of the 06 allele
occurred 1.5 times more frequent than in homozygous
children with the b allele. In children of the main
group with the 4a/4b genotype, there was a decrease in
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HeBoi TKaHnHN — OXKEJI/HDKET (90,5 + 2,1) % no-
PIBHSIHO 3 IiThMU 3 TeHoTUIIOM 4b/4b — (96,7 £ 1,8) %
(p <0,05); Maso Miclie TaKOX 3HMXKEHHSI iHTeTpaIbHO-
ro TOKa3HMKa TMPOXiZHOCTI AUXAJbHUX UIUISAXIB —
O®B;/HOD®B, — (93,3 +2,8) %1(100,8 £2,1) % (p <
0,05). BusiBieHO 3BOPOTHIO KOPEJISILIIHY 3aJIeXKHICTh
MiXK HOCIHCTBOM aJjejisl a, BEJIMYMHOIO ITOKAa3HUKIB
OXKEI/HOXKET (r = -0,259; p < 0,05 i
O®B;/HODB, (r =-0,2627; p < 0,05).

OKpeMO MOXHa BUIUIATH PE3YJIbTaTA IOCIiIKEHb
niteii, xsopux Ha BA. ITpoBeaeHO MOJIEKYJISIpHO-TeHe-
TUYHE JOCHiIKEHHS TMOoJiMOp¢GHUX BapiaHTiB TeHiB
GSTTIi1GSTMI1y 19 niteit, memkaHuis P3T, xBopux
Ha BA. Moro pe3y/israty MOpiBHIOBAIM 3 JaHUMHU 48
miteit — MmemkaniB P3T, 9ki He Maau XpOHIYHNX 3aX-
BOpIOBAaHb OPOHXOJIETeHEeBOI cucTeMU. B skocTi pede-
PEHTHMX 3HAaYeHb OYJIM BUKOPUCTaHI pe3ylIbTaTh 00C-
TeXeHb 253 MpakTUYHO 3A0POBUX JIIOAEH — Melll-
KaHIIiB YKpaiHM NOpU AOCIIIKEHHI IToJiMopdizmy
reHiB GSTT11GSTM1 145 npakTUYHO 300POBUX MEIIl-
KaHLiB YKpaiHU NpU JOCHiIKEeHHI mojaiMopdizmy reHa
GSTPI. JocnimKeHHS 9aCTOTH 3yCTPidalbHOCTI TOJTi-
MopdHux BapiaHTiB reHa GSTTI BUgBUIO y TPYITi
niteit, memkaHuiB P3T, xsopux Ha BA, craTucTuyHO
3Hayyllle MiABUILEHHS BiACOTKA AiTeil 3 AeaeliiiHuM
BapianToM reHa GS7T71 mopiBHSIHO 3 MPaKTUIHO 300-
pOBUMM MelluKaHLUsIMU YKpainu (47,37 % ta 14,24 %,
p < 0,05) Ta 4iTKy TeHAEHLiIO 0 IMiABUILEHHS TTOpPiB-
HSIHO 3 TpyImolo aiteit, memkaHuiB P3T, sgki He Manu
XpOHiYHOI OGpoHxoJyiereHeBoi maronorii (47,37 % Ta
22,92 %, p > 0,05). JocmimKeHHsT 4aCTOTH MOJiMOpd-
HUX BapiaHTiB reHa GSTM BUSBUIO y HmiTeli, Melll-
kaHUiB P3T, xBopux Ha BA, meBHY TeHAEHLiO 10 Mif-
BUILICHHST YaCTOTH AEJICLiAHOTO BapiaHTy, IIOPiBHSIHO
3 pedepeHTHUMHU 3HaYeHHAMU (57,85 % ta 50,59 %,
p > 0,05) i BigCyTHICTb CYTTEBUX BiAMiHHOCTEH, MO-
piBHSIHO 3 AiTbMU, MewkaHLsMU P3T, gki He manu
XpOHIYHOI OGpoHxoJiereHeBoi Maronorii (57,85 % Tta
58,33 %, p > 0,05). [1pu mocnimkeHHi moaiMopdizmy
reHa GSTPI y aiteii, memkanuiB P3T, xBopux Ha BA,
BCTaHOBJICHO, 1110 YaCTOTa TeHOTUIY AA y HUX OyJia 10C-
TOBipHO HIKYOI0 (26,32 % Ta 62,22 %, p < 0,05), a re-
Hotuty AG — nocToBipHO BuIo0 (63,16 % Ta 35,56 %,
p <0,05), mopiBHSIHO 3 MPAKTUYHO 3I0POBUMU 0CcODa-
MU, MelIKaHLsIMU YKpainu. Cepen AiTel, MeLIKaHIIiB
P3T, xBopux Ha BA, ripy NOpiBHSIHHI 3 AiTbMU, MEILI-
kanngmu P3T, axi He Manm XpoHigHOI OpOHXOJIEereHe -
BOI MAaTOJIOTiI, TpOCTeXyBajacs 4iTKa TEHACHLS 10
3HKEHHS yacToTu reHotumny AA (26,32 % Ta 37,50 %,
p > 0,05) i migBueHHst yactotv reHotuiry AG (63,16 %
ta 43,75 %, p > 0,05).

the elasticity and extensibility of the lung tissue p
FVC/NFVC (90.5 £ 2.1) % compared to children with
the 4b/4b genotype — (96.7 £ 1.8) % (p < 0.05); there
was also a decrease in the integral indicator of airway
patency — FEV;/NFEV, — (93.3£2.8) % and
(100.8+2.1) % (p < 0.05). An inverse correlation was
found between the carrier of the allele a, the value of
FVC/NFVC indicators (r = -0.259; p < 0.05) and
FEV: / NFEV, (r = -0.2627; p < 0.05).

Separately, the results of studies of children with BA
can be highlighted. Molecular genetic study of poly-
morphic variants of GSTT1 and GSTM1 genes in 19
children living in RCA, suffering from BA, was per-
formed. Its results were compared with the data of 48
children living in RCA, which did not have chronic
diseases of the bronchopulmonary system. As refer-
ence values, the results of the surveys of 253 practical-
ly almost healthy people — residents of Ukraine were
used in the study of the GSTT'1 and GSTM I gene poly-
morphism and 45 practically healthy inhabitants of
Ukraine — in the study of the GSTPI gene polymor-
phism. The study of the frequency of polymorphic
variants of the GSTM I gene was found in children liv-
ing in RCA with BA, statistically significant increase in
the percentage of children with a deleted GSTTI gene
compared to practically healthy residents of Ukraine
(47.37 % and 14.24 %, p < 0.05) and a clear tendency
to increase compared to a group of children living in
RCA who did not have chronic bronchopulmonary
pathology (47.37 % and 22.92 %, p > 0.05). The study
of the frequency of polymorphic variants of the
GSTM 1 gene revealed in children, residents of RZT,
patients with BA, a certain tendency to increase the
frequency of the deletion variant, compared to the ref-
erence values (57.85% and 50.59%, p > 0.05) and the
absence of significant differences, compared to chil-
dren, residents of RZT, who did not have chronic
bronchopulmonary pathology (57.85% and 58.33%,
p > 0.05). In the study of polymorphism of GSTPI
gene in children living in RCA with BA it was estab-
lished that the frequency of the AA genotype was sig-
nificantly lower (26.32 % and 62.22 %, p < 0.05) and
the AG genotype — significantly higher (63.16 % and
35.56 %, p < 0.05) compared to practically healthy
people — residents of Ukraine. Among the children
living in RCA with BA, compared to children living in
RCA, who did not have chronic bronchopulmonary
pathology, there was a clear tendency to reduce the
frequency of the AA genotype (26.32 % and 37.50 %,
p > 0.05) and increase in the frequency of the AG geno-
type (63.16 % and 43.75 %, p > 0.05).
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CLINICAL

RESEARCH

IIpoBeneHo mocaimKeHHs MoaiMOppHOro Mapkepa
C-262T rena CAT y 20 mireii, memkanuiB P3T, xBo-
pux Ha BA. Mloro pe3yasTaTi opiBHIOBAIN 3 JaHUMMU
44 niteii, memkaHuiB P3T, aki He Manu XpOHIYHUX
3aXBOPIOBaHb OPOHXOJIETeHEeBOI cUCTeMU. B sKoCTi
pedepeHTHNX 3HaYeHb Oy BUKOPUCTAHI Pe3yJIbTa-
T 00cTexXeHb 507 MPaKTUYHO 3A0POBUX MEIIKAHIIIB
€sponu. Ilpu mocmimkeHHi nomimopdizmy C-262T
reHa CAT 'y 20 niteii, memukanuiB P3T, xsopux Ha BA
BCTAaHOBJICHO, IO YacTOTa TC€HOTHIIIB IILOTO IIOJIi-
MopdizMy He Majia JOCTOBIpHMX BiAMiHHOCTEH Bif
pedepeHTHUX 3HayeHb IOKA3HUKIB KOHTPOJIbHOI
rpynu: BimnosigHo yactota reHoTuiry CC cTaHOBMIIA
60,0 % 1 59,9 %, p > 0,05; yacrora renoruny CT —
35,0 % 130,18 %, p > 0,05. Cepen aiteii, MEILIKAHIIiB
P3T, xBopux Ha BA B MopiBHSAHHI 3 AITbMU, MEILIIKAH-
vy P3T, gki He MaJiu XpOHIYHOI OPOHXOJIETeHEeBO1
naTojorii, TakoX He BiAMivyallocs AOCTOBIpHUX
BiAMiHHOCTE# 4aCTOTU T€HOTUIIiB, POTE MaJia Miclie
TEHIEHLIis 10 3HMKeHHsT yacToty reHotuiy CC (60,0 %
i65,91 %, p > 0,05) i 1o migBUILEHHS YACTOTUA T€HO-
tuny CT (35,0 % 129,55 %, p > 0,05).

I1pu mocnimkeHHi PYHKIIIOHATEHOTO CTAaHY CUCTEMM
JUXaHHS y diTeil, XBopux Ha bA OpoHxianbHa rimeppe-
aKTUBHICTb OyJj1a BUsIBJIeHA B ycix oocTexxeHux (100 %).
ITopiBHSIbHMIA aHAJi3 TTOKA3aB, 1O CEepell XBOPUX Ha
BA niteii, memkanuiB P3T, renotun C7T 3yctpivaBcs y
35,0 % i He MaB JOCTOBIpHOI Pi3HULII 3 AaHAJOTTYHUM
MOKa3HUKOM Y niteii, memkaHuiB P3T, 6e3 maronorii
OpOHXiB Ta JIEreHiB 32 HASIBHOCTI Y HUX OpPOHXiaJbHOL
rineppeakTuBHocTi (40,0 %, p > 0,05), mpoTe gocTo-
BipHO MepeBUILYBaB MOKa3HUK IiTeii, MemKaH1iB P3T,
0e3 OPOHXOJIEreHEeBOI MAaTOJIOTil 3a BiICYTHOCTI Y HUX
OponxianbHOI TineppeakTuBHocTi (7,14 %, p < 0,05).
Yacrora renoruiry CC Maa 9iTKy TeHACHIIIIO J0 3HU-
JKEeHHS y JiTeit, xBopux Ha BA, MOpiBHSAHO 3 IiTbMMU, SIKi
He Majau OpOHXOJIETeHEBOi MATOJIOTil 3 BiICYTHBHOIO
OpoHxianbHoIO rineppeaktuBHicTo (60,0 % 1 85,71 %,
p > 0,05), i cyrTeBO He Bifpi3HsUIACs Bill aHAJIOTIYHOTO
MOKa3HUKa JiTelt, sIKi He MaJii OpOHXOJIETeHEeBOI 11aTo-
JIorii, 3 HasIBHOIO OPOHXiaJIbHOIO TiMeppeakTUBHICTIO
(60,0 % i 56,67 %, p > 0,05).

711 BU3HaUYeHHS IMOBIpPHOTO BILIUBY T€HETUYHUX,
MEJIMKO-0i0JIOTIYHMUX, COILiaJbHUX 1 €KOJIOTIYHUX
HECIPUSTINBAX YNHHUKIB HA CTaH OPOHXOJICTeHEBO1
CHCTEMHU PO3PaXxOBaHO BEJIMUNHY BiTHOCHOI'O PU3UKY
(RR) 3 95 % nosipuum intepsanom (CI), ouiHkom
iOro AOCTOBIpHOCTI (p), Ta CUJIM 3B’SI3KY MiX Ha-
SIBHICTIO TOI'O 4YM IHIIOTO YMHHWKA 3 PO3BUTKOM
OpPOHXOOOCTPYKTUBHMX MOPYLIEHb i peatizaliclo y
Bursani bA y miteit, memkanuiB P3T. Puzuk po3sur-

A study of the C-262T polymorphic marker of the
SAT gene was conducted in 20 children with BA, liv-
ing in RCA. Its results were compared with the data of
44 children, residents of the RCA, having no chronic
diseases of bronchopulmonary system. Results of
examinations of 507 practically healthy residents of
Europe were used as reference values. When studying
the C-262T polymorphism of the SAT gene in 20 chil-
dren, residents of the RCA, with BA, it was estab-
lished that frequency of genotypes of this polymor-
phism were of no significant difference from the ref-
erence values in the control group: respectively, the
frequency of the CC genotype was 60.0% and 59.9 % ,
p > 0.05; frequency of ST genotype — 35.0 % and
30.18 %, p > 0.05. Among children, residents of RCA,
with BA, in comparison with children, residents of
RCA having no chronic bronchopulmonary disease,
there were also no significant differences in frequency
of genotypes, but there was a trend to decrease the
frequency of the CC genotype (60.0 % and 65.91 %,
p > 0.05) and to an increase in the frequency of ST
genotype (35.0% and 29.55%, p > 0.05).

In the study of the functional state of the respirato-
ry system in children with BA, bronchial hyperreac-
tivity was found in all examined (100 %). Compara-
tive analysis showed that among children with BA liv-
ing in RCA, the CT genotype was found in 35.0 % and
had no significant difference with the same indicator
in children living in RCA without pathology of the
bronchi and lungs, if they had bronchial hyperreactiv-
ity (40.0 %, p > 0.05), however, it significantly
exceeded the rate of children — residents of RCA
without bronchopulmonary pathology in the absence
of bronchial hyperreactivity (7.14 %, p < 0.05). The
frequency of the CC genotype had a clear tendency to
decrease in children with BA compared to children
without bronchopulmonary pathology with absent
bronchial hyperreactivity (60.0 % and 85.71 %, %,
p > 0.05) and did not differ significantly from a simi-
lar indicator for children who did not have bron-
chopulmonary pathology, with existing bronchial
hyperreactivity (60.0 % and 56.67 %, %, p > 0.05).

To determine the probable impact of genetic, med-
ical-biological, social and ecological adverse factors
on the condition of the bronchopulmonary system,
the amount of relative risk (RR) with 95 % of the con-
fidence interval (CI), assessment of its significance
(p), and the strength of association between the pres-
ence one or another factor with the development of
bronchial obstructive disorders and the implementa-
tion in the form of BA in children living in RCA was
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Ky BA cyTTeBO 3pocTaB y AiTell, pOIMHHWI aHaMHE3
SKUX OyB 0OTSDKeHUI HasBHICTIO BA y poaunyiB nep-
IIoTO, Apyroro cryreHs cropizHeHHsS — RR 3,071
(95 % CI: 1,398—6,748), p < 0,05; ce30HHUX MPOSIBIB
azneprii Ha uBiTiHHSA pociuH — RR 5,556 (95 % CI:
2,066—14,937), p < 0,05; xapuoBoi — RR 3,417 (95 %
CI: 1,485-7,861), p < 0,05 i MeaguKaMeHTO3HOI
aneprii — RR 2,434 (95 % CI: 1,164—5,091), p < 0,05;
asteprii Ha gqoMamHix TBapuH — RR 3,031 (95 % CI:
1,583-5,805), p < 0,05 i nomamuHiit muit — RR 2,434
(95 % CI: 1,164—5,091), p < 0,05. Cuia 3B’I3Ky Mix
JIi€I0 LIUX HeraTUBHUX YMHHUKIB Ta pU3UKOM PO3BUT-
Ky BA Oyna nmomipHO0, a KOe(dIillieHT ¢ KoJuBaBCs
Binm 0,289 no 0,496.

IIpu ananizi posi MeauMKo-0i0J0riYHMX YMHHUKIB
BCTAHOBJIEHO, 110 PU3UK PO3BUTKY BA mocroBipHO
3pOCTaB Y JiTeli, MaTepi SIKMX MaJIM YCKJIaAHEeHUI T1e-
pe6ir BaritHocTi — RR 2,703 (95 % CI: 1,224—5,919),
p <0,05; 3a HasIBHOCTI y IMTUHU O3HAK €KCyIaTUBHO-
KarapaiabHoro miatesy — RR 3,669 (95 % CI:
1,492—9,020), p < 0,05, xapyoBoi ajeprii Ha MepIlo-
My poui xutts — RR 2,464 (95 % CI: 1,150-5,276),
p < 0,05 i HaNEeXXHOCTI 10 TPYIIM YaCcTO XBOPIIOUMX —
RR 2,464 (95 % CI: 1,150—5,272), p < 0,05. Cuia
3B’SI3Ky MK IUMW YMHHUKAMU Ta PU3UKOM PO3BUT-
Ky BA 6yna nmomipHoro. IIpoTte ycknagHeHuid nepeodir
MOJIOTIB, HEJOHOIIEHICTh, ac(ikcisd HOBOHapOMIXKe-
HUX, HasIBHICTh XPOHIYHUX BOTHUILL iH(EKIIil CyTTEBO
He BIUIMBAJIA Ha PU3UK PO3BUTKY BA.

I[Ipu pocmimkeHnHi moxiMopdismy reHiB GST
(GSTTI1, GSTM1 i GSTPI) BcTaHOBJIEHO, IO PU3UK
po3BUTKY BA cyTTEBO 3pOCTaB y aiTeil 3 AeAeLiHHUMU
reHotunamu re’iB GST7T1 — RR = 2,115 (95 % CI:
1,016—4,402), p < 0,051 GSTMI1 — RR = 1,781 (95 %
CI: 1,008—-3,147), p < 0,05, cuna 3B’SI3Ky MiXK [IUMU
napaMmeTpaMu Oyja MOMIpHOIO, a KoedillieHT ¢
JopiBHIOBaB BianosigHo 0,289—0,353.

IIo crocyeTbesa reHa GSTP1, To BU3BHAYEHO MiIBU-
LLIEHHSI pU3UKY pPO3BUTKY DA y ndiTeil, mMellKaHILiB
P3T, nmpu noennanui 313AG moniMopdizMy reHa
GSTPI 3 nmeneuitinuMm BapiaHToM reHa GSTTI a6o
GSTM 1, ipu 1boMy BeIMuMHA pu3nKy BA mopiBHIO-
Basia BigmosigHo RR = 2,423 (95 % CI: 1,193—4,922),
p<0,05ta RR=2,226 (95 % CI: 1,077—4,601), p < 0,05,
a cuja 3B’sI3Ky BapiroBaia B Mexax 0,265—0,277. He-
TaTUBHUM TaKOX OYJIO ITOE€IHAHHS AC/ICeLiMHIX TeHO-
tumiB re”iB GSTTI 1 GSTM I, RR = 2,433 (95 % CI.:
1,193—4,922), p < 0,05.

CoiaJibHi YMHHUKM, TaKi IK HU3bKUI MaTepiaib-
HUI piBeHb POAWHU, a TAKOX HECIIPUSITINBE MiKpPO-
OTOYEHHS 1 MmajiHHg OaTbKiB MEHIIE BILUIMBAIM Ha

calculated. Risk of development of bronchial asthma
increased significantly in children whose family histo-
ry was burdened with the presence of BA in the first,
second degrees of relatives — RR 3,071 (95 % CI:
1,398—6,748), p < 0,05; seasonal manifestations of
allergy to plant flowering — RR 5.556 (95 % CI:
2.066—14.937), p < 0.05; food — RR 3,417 (95 % CI.:
1.485—7.861), p < 0.05 and drug allergy — RR 2.434
(95 % CI: 1.164—5.091), p < 0.05; pet allergy — RR
3,031 (95 % SI: 1.583—5.805), p < 0.05 and domestic
dust — RR 2.434 (95 % CI: 1.164—5.091), p < 0.05. The
strength of association between the action of these neg-
ative factors and the risk of BA development was mod-
erate and the coefficient ¢ ranged from 0.289 to 0.496.

When analyzing the role of biological and medical
factors, it was found that the risk of developing BA
significantly increased in children whose mothers had
a complicated pregnancy — RR 2.703 (95 % CI:
1.224-5.919), p < 0.05; if the child has signs of
exudative-catarrhal diathesis — RR 3.669 (95 % CI:
1.492—-9.020), p < 0.05, food allergy in the first year of
life — RR 2.464 (95 % CI: 1.150—5.276), p < 0.05 and
belonging to the frequently ill group — RR 2.464
(95 % CI: 1.150—5.272), p < 0.05. The strength of the
association between these factors and the risk of
developing BA was moderate. However, the compli-
cated course of childbirth, prematurity, asphyxia of
newborns, the presence of chronic focal infection did
not significantly affect the risk of developing BA.

When studying polymorphisms of the GST genes
(GSTTI,GSTM 1 and GSTPI), it was established that the
risk of developing BA increased significantly in children
with deletion genotypes of the GSTTI genes — RR =
2.115 (95 % CI: 1.016—4.402), p < 0.05 and GSTM1 —
RR = 1.781 (95 % CI: 1.008—3.147), p < 0.05, the
strength of the relationship between these parameters
was moderate, and the coefficient ¢ ranged from 0.289
to 0.353, respectively.

As for the GSTPI gene, an increased risk of develop-
ing BA in children living in the RCA was determined
with a combination of 313AG polymorphism of the
GSTPI gene with a deletion variant of the GSTTI or
GSTM 1 genes, while the risk of BA was equal, respec-
tively, RR =2.423 (95 % CI: 1,193—4,922, p < 0.05 and
RR =2.226 (95 % CI: 1.077—4.601), p < 0.05, and the
strength of the association within 0.265—0.277 (95 %
CI: 1.193—4.922), p < 0.05. The combination of dele-
tion genotypes of the GSTT1 and GSTM I genes was also
negative, RR =2.433 (95 % CI: 1.193—4.922), p < 0.05.

Social factors, such as the low material level of the
family, as well as an unfavorable microenvironment
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pU3MK PO3BUTKY DA y miTeil. Xoya BIUIMB MaTepiaib-
HOTO CTAaHOBHMIIA i PIBHSI OCBITH K OIIOCEPEAKOBAHUX
MOKA3HUKIB (OpPMYBaHHS JO3UM BHYTPIITHHOTO OII-
POMiHEHHSI, a OTXKe i pU3UKy BUHUKHEHHS OpPOHX000-
CTPYKTUBHUX IOpYIIEHb BapilolOTh 3ajJeXXHO BiI xa-
PaKTEPUCTUK KOKXHOTO OKPEMOI'O HACEJIEHOTO ITYHKTY
(po3TanryBaHHSI, OCOOJIMBOCTI arpoJlaHamadTy, mepe-
Baxkaroyi IpyHTH, BiKOBa CTPYKTypa HaceJeHHS TOIIO).
PagioekosoriyuHuii MOHITOPUMHI MEIIKAHIIiB Hacele-
HUX ITyHKTIB JJa€ 3MOTY CTBEpIKYBaTH, IIIO Y Biggaie-
Huit niepion micasg aBapii Ha YAEC xapakrep popmy-
BaHHS JO3M BHYTPILIHLOTO OMNPOMiIHEHHS [Ello
3MiHUBCA. AKIIO y AOCTIIKEHHSIX MOIEPEaHIX POKiB
JUIST TepeBaKHO1 OUIbIIOCTI HACEJeHUX IYHKTIB
perioHy XapakKTepHUM OyB JIorTapu(dMidyHO HOPMAaITh-
HUI PO3MOia, TO HUHI IJiI AeSIKUX MOCeJIeHb MPOSIB-
JISIIOTBCSl O3HAKM €KCMOHEHLiMHOro i HOpMajbHOIO
pos3noainiB. e cBimuuTh Npo cTadijizalio yMoB, SIKi
BIUIMBAIOTh Ha (DOPMYBaHHS JO3M y BUMAAKY €KCIIO-
HeHLiHOro po3nominy (palioH XapyyBaHHS, pPiBeHb
pagioaKTUBHOIO 3a0pYAHEHHST TEPUTOPIi, COlliaTbHO-
€KOHOMiUyHe CTaHOBUILIE TOILO), i BIICYTHICTb IepeBa-
XKaounx npnuuH (iX 3piBHOBaXXKeHHS) (popMyBaHHS
CYKYITHOCTi y BUIanKy poamnoniny layca. BusiBaeHoro
OCOOJIUBICTIO JO30YTBOPEHHS € 3aJI€KHICTh BETUUUMHU
031 BHYTPILLIHBOTO OMPOMIHEHHSI HE TaK Bid piBHS
MOBEPXHEBOTO 3a0pyIHEHHS TEPUTOPil, K Bim Micliie-
BUX OCOOJIMBOCTEH pallioHy XapuyBaHHSI, a OTXe, SIK
Bill COLiaJIbHO-€KOHOMIYHUX XapaKTepUCTUK pErio-
HY/HaceJIeHOT O ITyHKTY, TaK i OKpeMoi ciM’i. Pe3yibra-
TH HeAdaBHIX HOCHTimXeHb [28] cBimuarh, 10 CiIbCBbKE
HaceneHHs YkpaiHcbkoro Ilomicest, B T. 4. miTu, cro-
JKMBAa€ XapyoBi IMPOAYKTU, PiBEHb PaldiOaKTUBHOTO
3a0pyaHEHHS SIKMX B JIeKiJibKa pa3iB MepeBUILYE H0-
nyctumuii. [TppyoMy pu3MK MOCTIMHOrO 1OAATKOBOTO
BHYTPILIHBOTO OTIPOMiIHEHHSI CTOCYETHCSI MEPEBaXKHO
CiIbCbKOro HaceJieHHs. YacTka coXMBaHHS MEBHUX
XapyoBUX TPOAYKTiB, a TaKOX PiBeHb iXHBOTO pa-
JII0aKTUBHOTO 3a0pyJHEHHS iCTOTHO 3ajiexkaThb Bill
HU3KM COlliaIbHO-€KOHOMIYHMX YMHHUKIB, IO Xa-
paKTepuU3yIOTh MeBHUI HAaceJleHU MYyHKT ab0 pPerioH.
PesyabraT HU3KM OOCTIIKEHb MOKA3aIu YiTKy CIie-
M @iKy palioHy CiTbCbKNX MEIIKAHIIIB Y Pi3HUX Yac-
TMHaX YKpaiHcwkoro I[Tomicces, a TakoxX BUSIBUIIM TEH-
JeHIIil 3MiHA CIIOXXMBYOI ITOBEIIHKM MiCLIEBOIO Hace-
JeHHd [29].

Jlo3a BHYTpPIITHBOTO OTIPOMIHEHHS JTIOOWHU (HOp-
MYETbCS 3aJIeXKHO BiJl CIIPUAHATTS HEI pamialliiiHoi
Hebe3mneku i 1i colialbHO-€KOHOMIUHOTO CTaTycy,
MOB’S13aHOr0 3 MpOodeCiiHOI MisSIBHICTIO i COLialb-
HUM cTaHOBUILeM. ToMy po3I0/iJl 403U B HACEJIEHOMY

and parental smoking, had less influence on the risk
of developing BA in children. Although the influence
of the financial situation and the level of education as
indirect indicators of the formation of internal radia-
tion dose, and therefore the risk of broncho-obstruc-
tive disorders, vary depending on the characteristics
of each individual settlement (location, features of
the agricultural landscape, prevailing soils, age struc-
ture of the population, etc.). Radioecological moni-
toring of residents of settlements makes it possible to
state that in the distant period after the accident at
the Chornobyl Nuclear Power Plant, the nature of
the formation of the internal radiation dose had
changed somewhat. If in the studies of previous years
a logarithmic normal distribution was characteristic
for the vast majority of settlements in the region, now
some settlements show signs of exponential and nor-
mal distributions. This indicates the stabilization of
the conditions affecting the formation of the dose in
the case of an exponential distribution (food ration,
level of radiation contamination of the territory,
socio-economic situation, etc.) and the absence of
predominant reasons (their balancing) for the forma-
tion of the population in the case of the Gaussian dis-
tribution. The identified feature of dose formation is
the dependence of the internal exposure dose not so
much on the level of surface contamination of the
territory, but on the local caracteristics of the diet,
and, therefore, both on the socio-economic charac-
teristics of the region/settlement and of an individual
family. The results of recent studies [28] show that
the rural population of Ukrainian Polissya, including
children, consumes food products, the level of
radioactive contamination of which is several times
higher than the permissible level. Moreover, the risk
of permanent additional internal exposure concerns
mainly the rural population. The share of consump-
tion of certain food products, as well as the level of
their radioactive contamination, significantly
depends on a number of socio-economic factors that
characterize a certain settlement or region. The
results of a number of studies showed a clear speci-
ficity of the diet of rural residents in different parts of
Ukrainian Polissya, and also revealed trends in
changes in the consumption behavior of the local
population [15, 29].

The internal exposure dose of a person is formed
depending on his perception of the radiation hazard
and his socio-economic status associated with pro-
fessional activities and social status. Therefore, the
dose distribution in a settlement is determined by the
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MYHKTi BU3HAYAETHCSI OCOOUCTICHUMM XapaKTePUCTU-
KaMH KOxHoro 3 ioro xuteniB [29, 30]. Kpim Toro,
KOXHA CiM’ST € CBOEPITHOIO COILaJTbHOIO CHUCTEMOIO,
sIKa BU3HAYaE Jii oKpeMUX 4YJIeHiB 1iel cim’i. ToMy Ta-
Knii nipssMuit pakTop (popMyBaHHS JO3M SIK CITOXKM-
BaHHS 3a0pyOHEHUX IIPOMYKTIB XapuyyBaHHSI BU3HA-
YAETHCSI HU3KOIO HETPSIMUX (PaKTOPiB, TTOB’SI3aHUX i3
coliaJibHO-IeMOorpa0o-eKOHOMIUHUMHU XapaKTepuc-
TMKaMU ciM’1 i HaceaeHoro nyHkTy [31]. Bimomo, 1o
ColliaJIbHi Ta EKOHOMIYHi YMOBU >KUTTS CLIbCHKUX XK1~
TeJNiB B Pi3HUX HAcCeJIeHUX ITYHKTaX HeOJHaKoBi. ¥
KOXXHOMY OKPEMOMY BUITAIKy HEOOXiTHO BpaxoByBaTU
XapakKTepUCTUKy TepuTopii. Tak, HOCTiIIKEeHHIMU
BCTAHOBJIEHA BUKJIIOYHO BaXKJIMBa POJib B J030YTBO-
PEeHHI TaK 3BaHOTO «JIicoBoro» ynHHUKa [32, 33]. Ta-
KOX MalOoThb 3HAYEHHS PO3Mip HACEJEHOTO IYHKTY,
BiJICTaHb J0 HAOIMXKUOr0 aAMiHICTPATUBHOIO LEHTPY
i JIicCOBOro MacuBy, AemMorpaiuyHuii cKJiaa HaceJaeHHs
tomo. He3Baxkaroum Ha Te, 1110 OCHOBHUMU J030yTBO-
pIoBaJlbHUMM (aKTOpaMM [OCi € TUMU IPYHTIB Ta
piBeHb IXHBOI'O TMOBEPXHEBOro 3a0pyAHEHHS padio-
HYKJTilaMU, Bce OJIbIIOI poJli HAOYBalOTh OIOCEPEAKO-
BaHi 1030(OPMYIOUi YMHHUKH, HisT IKUX ITPOrHO30Ba-
HO MOCWJIMTBCS Y MICASIBOEHHUI MEPio/.

TakuMm 4mHOM, 3a pe3yjbTaTaMU IPOBEACHUX J0-
CJIiI>KeHb BCTAHOBJIEHO, 1O Y MiTei, SKi MOCTiHO
Mmemkaioth Ha P3T 3a yMOB TpuBajoi mii Maaux mo3
10HI3yI0YOT0 BUITPOMIHIOBAHHS, CIIOCTEPIra€ThCs Mif-
BHILIEHA YyacToTa (PyHKLIOHAIbHUX (OpOHXiaabHa rimep-
PEaKTUBHICTb) IMOPYIIEHb BEHTWJISLIAHOI CIIPOMOX-
HOCTI JIET€HIB, $IKi 3rogoM 3a HasgBHOCTI CIIaJIKOBOIL
CXUJIBHOCTiI MOXYTh peaiizyBatucs y Burisiai bA. Ha
npukinani BA po3paxoBaHi puU3UKU (HOPMYBaHHS
XPOHIYHUX HecneuupiyHuX OpPOHXO0O0OCTPYKTUBHUX
3aXBOPIOBAHb y AiTeit, MmemkaHiiB P3T.

B pesynbrati npoBeAeHUX AOCTIIKEHb BM3HAYeHi
HECIPUSITINBI YNHHUKY, 11O MiABUIIYIOTh PU3NUK PO3-
BUTKY OpOHXOOOCTPYKTUBHUX MOPYILIEHb, IMOBIpHICTh
ix peamizawii y Burisanmi BA y miteitr, memkannis P3T.
Cepen HUX TMpPOBIAHY pOJb Bimirpae cmnaakoBa
CXUJIbHICTh A0 LIbOTO 3aXBOPIOBAHHS, SIKa XapaKTepu-
3YETbCS HASIBHICTIO B POAMHi, OCOOJMBO cepel po-
JIIAYiB TIEPIIOTO Ta APYrOro CTYIMEHS CIOPiIAHEHHS
oci0, xBopux Ha BA, Ta ocib 3 pizHOMaHITHUMU (Op-
MaMM aneprii. 3 00Ky TUTUHU TaKUMU HETraTUBHUMU
YUHHUKAMMW BUSIBWINCSI HECIPUATINBI YMOBU BHYT-
PIlIHBOYTPOOHOIO PO3BUTKY, HASIBHICTh O3HAK €KCY-
JNaTUBHO-KaTapaJlbHOTO jiaTe3y, IMpOsIBiB ajieprii Ta
YacTUX pecrnipaTOpHUX 3aXBOPIOBAHb 3 MEPILUUX Mics-
L1iB >KUTTSI.

personal characteristics of each of its inhabitants
[29, 30]. In addition, each family is a kind of social
system that determines the actions of individual
members of this family. Therefore, such a direct fac-
tor in dose formation as the consumption of con-
taminated food products is determined by a number
of indirect factors related to the socio-demographic
and economic characteristics of the family and
locality [31]. It is known that the social and eco-
nomic conditions of life of rural residents in differ-
ent settlements are not the same. In each particular
case, it is necessary to take into account the charac-
teristics of the territory. Thus, studies have estab-
lished an extremely important role in the dose for-
mation of the so-called «forest» factor [32, 33]. The
size of the settlement, the distance to the nearest
administrative center and forest area, and the demo-
graphic composition of the population, etc. are also
important. Despite the fact that the main dose-
forming factors are still soil types and the level of
their surface contamination with radionuclides,
indirect dose-forming factors are becoming increas-
ingly important, the effect of which is predicted to
increase in the post-war period.

Thus, according to the results of the conducted
studies, it was found that in children permanently liv-
ing in RCA with prolonged exposure to low doses of
ionizing radiation, there was an increased frequency
of functional (bronchial hyperreactivity) disorders of
the ventilation lung capacity, which subsequently, in
the presence of a hereditary predisposition, can be
realized in the form of bronchial asthma. On the
example of bronchial asthma, the risks of developing
chronic non-specific broncho-obstructive diseases in
children living in RCA were calculated.

As a result of the conducted studies, unfavorable
factors which increase the risk of developing bron-
cho-obstructive disorders and the likelihood of their
realization in the form of bronchial asthma in chil-
dren living in RCA have been identified. Among
them, the leading role is played by hereditary predis-
position to this disease, which is characterized by the
presence in the family, especially among relatives of
the first and second degree of kinship, people with
asthma, and people with various forms of allergies.
On the part of the child, such negative factors were
unfavorable conditions of intrauterine development,
the presence of signs of exudative-catarrhal diathe-
sis, manifestations of allergies and frequent respira-
tory diseases from the first months of life.
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BUCHOBKU

1. MonekyasipHO-TeHEeTUYHI AOCTiIKEHHS MOJiMOP-
¢isMmy TeHiB TayTaTiOH-S-TpaHcdepasn MoKa3aiu,
10 Yy MiArpymi JiTeil 3 OpoOHXiaJbHOIO Tileppeak-
TUBHICTIO AefieliiiHuii Tojlimopdi3zm reHa GSTM I ta
313AG reHotun reHa GSTPI, BUSIBASLUIMCS YacCTillle,
HIX y IiTeil 6e3 OpoHxiajbHOI TineppeakTUBHOCTI.

2. Cepen niteit, memikanuiB P3T, i3 CT reHoTUoM
nojiMopdizmy C-262T rena CAT GpoHxiaiabHa rinep-
PEaKTUBHICTb 3ycTpivanacs BipOrigHO YyacTillle, HiX y
CC-roMO3UTOT.

IIpu mocmimxkenni y miteii, memkaHiiB P3T, momi-
MopdizMy y 4-My iHTpoHi reHa e/ NOS BCTaHOBJIEHO,
110 MOPYILIEHHS BEHTWISILIMHOI CIIPOMOXKHOCTI Jie-
reHiB y BUIJISIAI OpoHXiaJbHOI TineppeakTUBHOCTI
3ycTpivanucs y niteit 3 reHoturiom 4a/4b B 1,5 paza
yacTillle, HiXX Y AiTeil 3 reHoTurnoM 4b/4b.

4. lloBeneHo 1o y Aiteid, memkanuiB P3T, 3 reHoTU-
oM 4a/4b Mano Miclie 3MEHIIIEHHS ITOKa3HMKa eJ1ac-
TUYHOCTI i PO3TSXKHOCTI JIereHeBOI TKAaHWUHU —
OXKEJI/HDOXKEI B MOpiBHSIHHI 3 IiTbMU 3 TEHOTH -
noM 4b/4b, a TaKOX 3HUKEHHSI iHTEerpajibHOIO MO-
Ka3HuKa OPOXiTHOCTI  JMXaJdbHUX LIJISIXIB
O®B,/HO®B,. BuspiieHo 3BOPOTHIO KOPEJSILIAHY
3aJIeXKHICTh MixK HOCIIICTBOM aJieisl a Ta BeJIMUYMHOIO
noxka3HukiB ®XKEJI/ HOXKEJL.

5. MoJiexysipHO-TeHETUYHI JOCTiIKeHHSs pO3MOILTy
yacTtoT mnojdiMopdHuUx BapiaHTiB reHiB GSTTI,
GSTM 1, GSTPI, npoBeneHi y aiteii, memkaHuiB P3T,
nokaszajau, 1o y AiTeid, xBopux Ha BA, croctepi-
ra€ThCsl IiIBUILIEHHS YaCTOTU JeJIeliiHOro BapiaHTa
reHa GSTM I mopiBHSIHO 3 NiTbMMU, SIKi He MaJIy MMaTo-
Jiorii OpoHXiB Ta JiereHiB. JlocaigkKeHHsI PO3MOAiTY
noaiMopdHux BapiaHTiB 313AG noniMopdizmy reHa
GSTPI1 BugBuio y miteit, xBopux Ha BA, nocToBipHe
MiABUIIEHHS 4YacTOTU AG-T€HOTUIYy, IOPIBHSIHO 3
JTiTbMM, SIKi HE MaJIu MaToJIOTii OpOHXiB Ta JIereHiB.

6. I1pu nocnimkenHi momiMopdHoro mapkepa C-262T
reHa CAT y miteit, memkanniB P3T, xBopux Ha BA,
yacToTa 3ycTpivaibHocTi reHoTurry C7T' Oyjia BUIIOIO
HiX y #iTei, memkaHuiB P3T, ski He manu 6poHxoie-
TeHEBOI MATOJIOTi1 3a BiICYTHOCTi y HUX OpOHXiaJIbHOT
rineppeakTUBHOCTI.

7. OgHUM i3 TIPOBITHUX MEXaHi3MiB, 3aBIASIKU SKOMY
BimOyBa€eThCS pealtizallisi CaaKoBOi CXUIBHOCTI B BA
y niteit, mewmkaHuiB P3T, € monimopdizM mneBHUX
TEHIB TIyTaTioH-S-TpaHcdepasu, a caMe: AeaeinHII
nonimopdizm reHiB GSTTI, GSTMI i AG313 Tta
GG313 nonigdopdizam rena GSTPI. Ilpu Takux
noJjiiMopdHUX BapiaHTaxX reHiB GS7 IPOMYyKYIOThCS
i30popMu (pepMeHTIB 3i 3HMKEHOIO aKTUBHICTIO, 1110

CONCLUSIONS

1. Molecular genetic studies of the glutathione-S-
transferase gene polymorphism showed that in the
subgroup of children with bronchial hyperreactivity,
the deletion polymorphism of the GSTM 1 gene and
the 313AG genotype of the GSTPI gene were detect-
ed more often than in children without bronchial
hyperreactivity.

2. Bronchial hyperreactivity was significantly more
common among children living in the RCA with CT
genotype of the catalase C-262T gene polymorphism
than among CC-homozygotes.

3. When the polymorphism in the 4" intron of the
eNOS gene was studied in children living in the RCA,
it was found that disorders of the ventilation lung
capacity in the form of bronchial hyperreactivity
occurred in children with the 4a/4b genotype 1.5 times
more often than in children with the 4b/4b genotype.
4. It has been proven that in children living in the
RCA with the 4a/4b genotype, there was a decrease in
the index of the elasticity and extensibility of the lung
tissue — FVC/NFVC compared to children with the
4b/4b genotype, where there was a decrease in the
integral indicator of airway patency FEV,/NFEV,. An
inverse correlation was found between the carrier of
the 0 allele and the value of FVC/NFVC indicators.
5. Molecular genetic studies of the frequency distri-
bution of polymorphic variants of GSTTI, GSTM 1,
GSTPI genes, conducted in children — residents of
RCA, showed that in children with BA, there was an
increase in the frequency of the deletion variant of the
GSTM 1 gene compared to children without patholo-
gy of the bronchi and lungs. The study of the distribu-
tion of polymorphic variants of the GSTPI gene
313AG polymorphism revealed a significant increase
in the frequency of the AG genotype in children with
BA compared to children who did not have bronchial
and lung pathology.

6. In the study of the CAT C-262T gene polymorphic
marker in children — residents of RCA with BA, the
frequency of occurrence of the CT genotype was high-
er than in children — residents of RCA who did not
have bronchopulmonary pathology in the absence of
bronchial hyperreactivity.

7. One of the leading mechanisms due to which the
implementation of a hereditary predisposition to
bronchial asthma in children living in RCA is the poly-
morphism of certain glutathione-S-transferase genes,
namely, the deletion polymorphism of the GSTTI,
GSTM1 and AG313 genes and polymorphism of gene
GG313. With such polymorphic variants of the GST
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00MeXy€e IXHIO CIIPOMOXHICTb 10 €(PeKTUBHOI HEUT-
pajtizallii BiIbHUX paauKaiiB, SKi YTBOPIOIOTbCS B
HaUIMIIKOBIN KiJbKOCTI IpY akKTHUBaLlil MpoleciB
BUIbHOPAIMKAJIBHOIO OKUCJEHHS BHACIIIOK MOCTili-
HOTO HAAXOMKEHHS 10 OpraHi3My MiTeil pamaioHyK-
JIiIB 3 TPMBAJIMM IE€PiOAOM HaIliBpO3Iay.

8. BusnaueHi HeCTpUATINBI YMHHUKH, IO MiABUIILY-
IOTh PU3UK PO3BUTKY OPOHXOOOCTPYKTUBHUX IOPY-
IIeHb Ta MMOBIPHICTh IX peajizauii y BUDIsAAi BA y
niteit, MmemikaHuiB P3T. BctaHOBIEHO, 1110 cepea HUX
OpPOBIAHY POJIb Bilirpae cragkoBa CXUIbHICTb A0 Lib-
Oro 3aXBOPIOBaHHS. 3 O0OKY IUTUHM TaKUMU HEeraTUB-
HUMUW YMHHUKAMU BUSBUIINCS HECIIPUSITINBI YMOBH
BHYTPIlIHbOYTPOOHOIO PO3BUTKY, HASIBHICTb O3HAK
eKCyJaTHBHO-KaTapaJbHOIO AiaTe3y, MPOosBiB ajeprii
Ta YaCTUX PECIipaTOPHUX 3aXBOPIOBaHb 3 MEPIINX
MiCsILIiB XUTT. BCTaHOBJIEHO, 110 PU3UK PO3BUTKY
BA cyrTeBo 3pocTaB y aiTeii 3 AeeliiHUMU FeHOTU -
namu reHiB GSTT1 i GSTM I; Bu3Ha4YeHO MiABUIICH-
HsI pU3UKY pO3BUTKY DA y miTeli mpu moegHaHHi 3
313AG nonimopdizmom reHa GSTPI 3 geneuiiHuM
noiMopdizmoM reHa GSTT1 abo GSTM 1.

9. IlporHo30BaHUM € 3POCTaHHSI y IIiCISIBOEHHUI
Mepiofd BIUIMBY HEMPSMUX €KOJIOTIYHUX i COLiaIbHO-
€KOHOMIYHMX YMHHUKIB Mpu (HOpMyBaHHi 103
BHYTPIIIHBOI'O OIPOMiHEHHSI HAaCceJIeHHS SIK OJHOTO 3
¢axTopiB pU3NKy BUHUKHEHHSI OPOHXOOOCTPYKTHB-
HUX TIOpYIIeHb y AiTei, MemkaHiiB P3T.
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wiviroi Meguumnn 1a pagiobionorii. 2020. Bun. 25. C. 531-545. doi:
10.33145/2304-8336-2020-25-531-542.

5. Toposenko H. I'., Momonbcbka C. B., YepHiok H. B. BusHaueHHs Mo-
NEKYNSIPHO-TEHETUYHNX MAPKEPIB CMaJKOBOI CXWIbHOCTI 10 BUHMK-
HEHHS XPOHIYHOrO OBCTPYKTUBHOMO 3aXBOPIOBAHHSI NereHb. Yk-
paitcbkuit nynemorHonoriyHmi xypHan. 2009. Ne4. C. 13-16.

genes, enzyme isoforms with reduced activity are pro-
duced, which limits their ability to effectively neutralize
free radicals, that are formed in excess during the acti-
vation of ROS processes due to the constant intake of
radionuclides with a long half-life into the child body.
8. Unfavorable factors which increase the risk of devel-
oping broncho-obstructive disorders and the probabil-
ity of their implementation in the form of bronchial
asthma in children living in RCA have been identified.
It have been established that among them the leading
role is played by hereditary predisposition to this dis-
ease. On the part of the child, such negative factors
were unfavorable conditions of intrauterine develop-
ment, the presence of signs of exudative-catarrhal
diathesis, manifestations of allergies and frequent res-
piratory diseases from the first months of life. It was
found that the risk of developing BA was significantly
increased in children with deletion genotypes of the
GSTTI and GSTM 1 genes; an increased risk of devel-
oping BA in children was determined in a case of com-
bining 313AG polymorphism of the GSTP1 gene with a
deletion polymorphism of the GSTT1 or GSTM I genes.
9. Predictable is the growth in the post-war period of
the influence of indirect ecological and socio-eco-
nomic factors in the formation of internal exposure
doses of the population as one of the risk factors for
the occurrence of broncho-obstructive disorders in
children living in RCA.
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